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Primary Aims. 

The chief objects of the Association 
are the encouragement and dissemination 
of literature based ujxjn science and 
critical research, and tending at once 
to the liberation of human reason from 
mere tradition and to its proper exercise 
on the growing material of kno\s ledge. 
Truth is infinitely great, and great is 
that part of truth which has already been 
brought to light , but, in order that truth 
may in the woild at large, it 

needs that the ignorant shall be taught, 
that the apathetic shall be aroused, 
that myths shall be analysed, sophisms 
and inalional dogmas refuted. 
It IS nSt enough that new truths be 
revealed in studjr or laboratory and dis- 
cussed in academic precincts or scientific 
journ'^ls. Truth, so far^fis it bears on 
fife and aspirations of mankind or 
on the universe to which common expe- 
%cnce introduces us, belongs to all 
men. Those whose education has been 
neglected, and those who have been 


educated under a false system which 
affords no connected view of natural 
knowledge, have been robbed of their 
manifest birthiight. This the R. P. A. 
seeks to resloie, by making the truth of 
nature and leason increasingly accessible 
to all. 

A Definition of Rationalism. 

Those who join the Association do 
not thereby subscribe to any definite 
creed, positive or negative. There is 
breadth enough in Rationalism for all 
views which do not contradict the ascer- 
tained truths of science. At the same 
time, something more is to be understood 
by Rationalism than a mere rationalistic 
spirit or tendency. Rationalism repu- 
diates irrational authority. It takes 
actual human experience to be the 
material, and trained human intelligence 
to be the builder, of the growing edifice 
of truth. It challenges the believers 
in miraculous revelation to produce evi- 
dence tor their belief. It demands by 
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wliat ri^fat eatain people seek to impose 
theological or other dogmas u^n man- 
kind. Thus, after careml consideration, 
aided by the advice of several well- 
known tinkers, the following definition 
of Rationalism has been adopted and 
embodied in the Memorandum of Asso- 
tion of the R. P. A. : — 

Nationalism may he defined as the 
mental attitude which unreservedly 
accepts the supremacy of reason and 
aims at establishing a system of philo- 
sophy and ethics verifiable by experience 
and independent of all arbitrary assump- 
^ tions or authority. 

It is to*l!)fe observed that most Pro- 
testants are rationalists in their attitude 
towards contemporary or recent instances 
of Alleged miracle and inspiration. I'hey 
are rationalists in their attitude towards 
the sacred literatures of Buddhists, Brah- 
mans, Parsees, and Mohammedans, and 
towards the distinctive teachings of the 
Church of Rome. As regards the narra- 
tive and theology contained in the Bible, 
however, they are not rationalists, but 
at best compromisers between traditional 
reverence and scientific inquiry. Thus, 
while what has been called ‘‘the spirit 
of rationalism” is rife, the attempt to 
raise rationalism into a consistent rule 
of the intellectual life is by no means 
popular. This, however, is the task 
which the R. P. A. seeks to accomplish. 

Rationalism and Morality. 

In making direct mention of ethics in 
the foregoing definition of Rationalism, 
it is desired to accentuate the fact that 
the philosophy of Rationalism cannot 
fail to have be^ings on human conduct 
which will be far more beneficent in the 
long run than those of traditional theo- 
logy, Granting that supernaturalism 
has had its place in the evolution of a 
rational code of morals, it has, neverthe- 
less, formed the husk rather than the 
kernel of moral advancement. In many 
respects it has been detrimental to the 
progress and well-being of the human 


race, and its moral induenoe, despite eA 
the efforts of ecclesiastical bodies, has 
only sufficed t^-'tect the lives of the 
few. 

It is often assumed that those who 
relinquish the ancient feligioui( belitdb 
leave themselves without motives or 
incentives to resist temptation and to 
lead good and upright lives. But, 
whenever this appears to be the case, 
the blame is to be laid (i) on the religions 
themselves, which have held out illusory 
and largely ineffeettf il bribes of superna- 
tural reward, or threats of supernatural 
retribution, and ignored the powerful 
reasons for morality which lie in man’s 
social nature and needs; (2) on tfei 
individual doubters, who are not suffi- 
ciently earnest in their search for truth 
to make a serious study of the natural 
and human grounds of moral law. The 
mental realisation of these grounds must 
tend towards the practical realisation of 
the good life, although acquired habits 
of character cannot be suddenly trans- 
formed by changes of opinion. While 
the R. P. A. has not at present any 
organisation to take the place of the 
older religious churches (such as the 
Positivist and Ethical Societies possess), 
it is hoped that a tacit fellowship will 
grow up among its widely scattered 
members, tending to promote tlie ulti- 
mate unity of the various sections of 
liberal thinkers. Wherever there is true 
devotion to human well-being, and 
proper regard for the happiness of all 
sentient creatures, there is true religion, 
or (if exception be taken to, that word) 
something better than relipon*; and, 
whatever our views ‘of the constitution 
of the universe may be, Nature remains, < 
for those who follow the paths of reason ^ 
and science, a supreme source ofcJ 
wonder, and inspiration. ‘ 

Conditions o& Membership. ^ 

The Rationalist Press Association, Ltd*, ^ * 
is “ a Company Limited by Guaranteey'^ 
and not having a Capital ^divided intd^ 
shares.” It is a propagandist, ncft 





Each member 
beoemes licible for j^nm not exceeding 
'me pound, in the (iSlIMiiil^ unlikely) 
case of the AssodationVoeing wound 
up. Should this event ever occur, there 
* can bqi no dfetribution of funds or 
p&sp&iy remaining among individual 
' na^mbers, but all will be given “to one 
or more Associations, limited or other- 
wise, having similar objects.’’ 

Any person above the age of twenty- 
mae may, with the consent of the Board, 
become a member, Ion payment of an 
airntml subscription 4 >f not less than five 
shillings. The subscription is payable 
in advance in the month of January of 
each year. A member may, on his own 
appU^tion, retire from the Association 
upon giving one month’s notice in writing 
to the Secretary. A copy of each new 
publication of the Association will be 
sent, post free, to each member who does 
ndt specify “books only by request”; 
always provided that the total value of 
the publications forwarded duiing the 
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year does not exceed the amount of 1^ 
member’s subscription for that year. 

The minimum subscription has been 
fixed at five shillings, in order not to 
exclude sympathisers of small means 
from membership ; but a set of books 
issuedin one year has amounted to twenty- 
eight shillings in aggregate price, so that 
members subscribing that amount or less 
had the full value of their subscriptions 
returned in this way. It should also be 
said that the activity of the Association 
has hitherto depended to a great extent 
on the generosity of supporters who have 
subscribed or presented much larger 
amounts than could be retiumed in the 
shape of literature. ' 

For full particulars apply to the Secre- 
tary, 17, Johnson’s Court, Flet^ Street, 
London, E.C. Current and fottneoming 
publications are advertised in the Literary 
Guide — tissued by Watts and Co., at the 
same address— monthly, 2d.; post free 
per annum, 2s. 8d.; free specimen copy 
loiwarded by request. 
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each of these faiths he culls the finer pre- 
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The Ethics of the Great French 
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IS., by post IS. 2d. This little work com- 
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the Religious Environment of Early Chris- 
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New Testament hooks. 
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PREFACE 


Few recent works of a serious nature have so happily rewarded the hopes of 
their authors as has Professor HaeckePs IVeif-RdtkseL He tells us that he 
issued the worl| in the apprehension that the nineteenth century, the century 
of science progress, was closing in a gloom of reactionary feeling and 
thought. As one of the last survivors of the great struggle, he would sound 
once more the clarion-note of his old phalanx, that it might catch the ear 
of the new-born century, and rekindle the spirit of strenuous and ai:curate 
thinking, when he and his last comrades-in-arms had passed into the void. 
It seemed to him that an ominous confidence and a renewed activity were 
noticeable in the ranks of the theologians. He would marshal the achieve- 
ments of science in one last array, and point the irresistible moral of their 
cumulation. 

A few decades earlier a brilliant theological writer, John Henry Newman, 
had, in his Grammar of Assent y devised a theory of evidence which many 
thought would divert the force of the scientihc attack from traditional 
religion. Outside of dialectical works, in real life, we do not seek 
apodictical demonstration. We are satisfied, Newman argued, with 
a cumulus of probabilities, especially with a number of probable indi- 
cations converging towards one conclusion. That was in the middle 
scientific period, when Paleyist and Leibnitzian demonstrations were 
beginning to totter, yet might, after all, have “something in them.” 
Professor HaeckePs fine survey of the position at the close of the 
century amounts to a terrible retorsion, as dialecticians say, of Newman*s 
argument. Science has advanced along a hundred paths — in astronomyt 
geology, biology, psychology, ethnography, history, ethics, and comparative 
religion. Looking at the negative side of its constructive work, we see these 
lines converging fatally and irresistibly on one conclusion — the utter exclusion 
of theology from “ the domain of cosmological theory.” “ Science has,” as 
^:Car9 said, “ conducted God to its frontiers, thanking him for his provisional 
services.” Simple-minded believers may long continue to fancy that emotion 
— which they^admit as a test of the truth of allegations in no other depart- 
ment of life — will serve as a legitimate base of the cosmic speculations they 
entitle their “ religion.” Idealist philosophies — so really incompatible with 
Blblica^Christianity — may continue to supply an esoteric ground- work for the 
faith of so many superior folk, who believe that other people cannot be got 
Jto behave themselves without the threat of a Supreme Chastiser. But 
,this real world and this visible life of man no longer afford ground for 
theological construction. The Riddle of the Universe is an admirable 
summary, by “ one of the most eminent and most thoughtful men of science 
in Europe” (as Mr. Mallock describes Professor Haeckel), of the positions 
taken «ip by science and evacuated by theology. 

The reception of the work has largely belied the apprehension, and so 
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more than justified the desij^n, of its author. In Germany the work has run 
rapidly through seven editions, and has given firmness and precision to 
thousands of popular notions on the subject it In France, 

Kngland, and the United Suites the several translations have met with a 
cordial reception and gone tlnough several editions. This is the third large 
edition which the Rationalist Press Association offers to IJriti^ readdk’s. 
Nor is the popular welcome of the work more instructive than the silence or 
the triviality of its opponents. No sooner had the first edition begun to make 
an impression among us than a high representative of that diminishing band 
of scientific men who still make and transfigure popular theologies held out, 
by an advertisement in — appropriately enough — the “agony column” of the 
Times^ the promise of an antidote. The anxious souls ^ho hang on his 
words arc still looking for his “reply to the asseverations of Professor 
Haeckel.” The ecclesiastical press at large was content either to ignore the 
book or to carp at one or two incidental statements on minor matters foreign 
to Professor HaeckePs peculiar authority. The great theme of the work, 
evolution, and particularly the evolution of mind, they were compelled entirely 
to avoid. Mr. Mallot'k has since w^iitten a series of essays in which he, as'^n 
impartial onlooker, sums up the lesult of the conflict of science and religion. 
As the representatives of leligion lie takes three distinguished Roman Catholic 
Walters ; as the representative of science he adduces throughout Professor 
Haeckel, and chiefly in XXixs Riddle of i he Ufdvcrse, And on each specific 
point where his authorities come in conflict he awards the palm to the 
eminent cx7)onent of Monism. 

The work is unanswered, because it is unanswerable. Nor can one 
lightly set aside the work as an onslaught on a dead form of thcistic 
philosophy. One of the supreme questions that divided the opposing 
forces in the later period of the ninetecntli century was that of the evolution 
of the human mind. Tlie theory of the evolution of man’s bodily frame 
has long been beyond contiovcrsy ; but it was maintained with some spirit, 
and this not ineiely by C'atholic scientists, that the development of the mind 
from lower ty])es of mentality was not yet established. Here were still gaps 
in our knowledge on which the theologian loves to build. The chief merit 
of the piesent work lies in its masterly treatment of the question of the 
evolution of mind. I'lic data for the solution of this problem are necessarily 
drawn from the science of which Professor Haeckel is the ablest living 
representative, and they arc marshalled in Riddle of ike Universe with con- 
summate skill and signal dearness. 'J'he case fc>r the evolutic^n of mi|^d h^ 
been placed on the same expieii mental base as the theory of the evolution of 
the body. Distinction has no long^^r the semblance of reaSon. From the 
lowest kingdom of the protists to the phenomena of the human intelligence 
we pass with toleiabic ease. The few lacunae in our evidence are insignificant 
beside the broad, overpowering tendency of their cumulative force^^ In^his 
respect Professor Haeckel may well claim that with this volume he “ draws 
the line under his life’s work.” That task is accomplished, and one of the 
most important contributions to the science or philosophy of human life, 
with its myriad pioblems, has been for ever established. 


November,, jgoSm 


J. M. 



AUTHOR’S PREFACE 


The present study of the Monistic Philosophy is intended for thoughtful 
readers of every condition who are united in an honest search for the 
truth. An int Asification of this effort of man to attain a knowledge of 
the truth is on^ of the most salient features of the nineteenth century. 
That is easily explained, in the first place, by the immense progress of 
science, especially in its most important branch, the history of humanity. 
In the second place, we must trace it to the open contradiction that has 
developed during the century between science and the traditional 
“Revelation”; and, finally, to the inevitable extension and deepening 
of the rational demand for an elucidation of the innumerable facts that 
have been recently brought to light, and for a fuller knowledge of their 
causes. 

Unfortunately, this vast progress of empirical knowledge in our 
“ Century of Science ” has not been accompanied by a corresponding 
advancement of its theoretical interpretation — that higher knowledge of 
the causal nexus of individual phenomena which we call philosophy. 
We find, on the contrary, that the abstract and almost wholly metaphysical 
science which has been taught in our universities for the last hundred 
years under the name of “ philosophy ”is far from assimilating our hard- 
earned treasures of experimental research. On the other hand, we have 
to admit, with equal regret, that most of the representatives of what is 
called “ exact science ” are content with the special care of their own 
narrq|\r branches of observation and experiment, and deem superfluous 
the deeper stijjiy of the universal connection of the phenomena they 
observe— ^hat is, philosophy. While these pure empiricists “ do not see 
the wood for the trees,’’ the metaphysicians, on the other hand, are 
satisfied, with the mere picture of the wood, and trouble not about its 
individual trees. The idea of a “ philosophy of nature,” to which both 
those methods of r^^earch, the empirical and the speculative, naturally 
converge, is even yet contemptuously rejected by large numbers of 
representatives of both tendencies. 

This unnatural and fatal opposition between Science and Philosophy, 
between the results of experience and of thought, is undoubtedly 
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becoming more and more irksome and painful to thoughtful people. 
That is easily proved by the increasing spread of the immense popular 
literature of natural philosophy ” which has sprifltfe^p in the course 
of the last half-century. It is seen, too, in the welcome fact that, in 
spite of the mutual aversion of the scientific observer and the sj^culatiiNe 
philosopher, nevertheless eminent thinkers from both camps league 
themselves in a united effort to attain the solution of that highest object 
of inquiry which we briefly denominate the “world-riddles” The 
studies of these “world-riddles” which I offer in the present work 
cannot reasonably claim to give a perfect solution of thenf : they merely 
offer to a wide circle of readers a critical inquiry into the problem, and 
seek to answer the question as to how nearly we have approached that 
solution at the present day. What stage in the attainment of truth have 
we actually arrived at in this closing year of the nineteenth century ? 
What progress have we really made during its course towards that 
immeasurably distant goal ? 

The answer which I give to these great questions must, naturally, be 
merely subjective and only partly correct ; for my knowledge of nature 
and my ability to interpret its objective reality are limited, as are those of 
every man. The one point that I can claim, and which, indeed, I must 
ask of my strongest opponents, is that my Monistic Philosophy is sincere 
from beginning to end — ^it is the complete eiqiression of the conviction 
that has come to me, after many years of ardent research into Nature 
and unceasing reflection, as to the true basis of its phenomena. For 
fully half a century has my mind's work proceeded, and I now, in my 
sixty-sixth year, may venture to claim that it is mature; I am fully 
convinced that this “ ripe fruit ” of the tree of knowledge will receive no 
important addition and suffer no substantial modification during the 
brief spell of hfe that remains to me. 

1 presented all the essential and distinctive elements of my Moi^istic^ 
and Genetic Philosophy thirty-three years ago, in my General Morphology 
of Organisms^ a large and laborious work, which has had but a limited 
circulation. It was the first attempt to apply in detail the newly- 
established theory of evolution to the whole science of organiq foriBs. 
In order to secure the acceptance of at least one part of the new thought 
which it contained, and to kindle a wider interest in the greatest 
advancement of knowledge that our century has witnessed, I published 
my Natural History of Creation two years afterwards. As this less 
complicated work, in spite of its great defects, ran into nine largo 
editions and twelve different translations, it has contributed not a little 
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to the spread of monistic views. The same may be said of the less 
known AntAra^geny^ (1874), in which I set myself the difficult task of 
rendering the most *ffhportant facts of the theory of man's descent 
accessible and intelligible to the general reader ; the fourth, enlarged, 
edition of^hat work appeared in 1891. In the paper which 1 read at 
the fourth International Congress of Zoology at Cambridge, in 1898, on 
” Our Present Knowledge of the Descent of Man (a seventh edition 
of which appeared in 1899), I treated certain significant and particularly 
valuable advances which this important branch of anthropology has 
recently madef Other isolated questions of our modem natural 
philosophy, wWich are peculiarly interesting, have been dealt with in my 
Collected Popular Lectures on the Subject of Evolution (1878). Finally, 
I have briefly presented the broad principles of my Monistic PhiloSbphy 
and its relation to the dominant faith in my Confession of Faith of a 
Man of Science : Monism as a Connecting Link between Religion and 
Scietue^ (1892 , eighth edition, i899)« 

The piesent work on The Riddle of the Universe is the continuation, 
confirmation, and integration of the views which I have urged for a 
generation in the aforesaid volumes. It marks the close of my studies 
on the monistic conception of the universe The earlier plan, which I 
projected many years ago, of constructing a complete “System of 
Monistic Philosophy ” on the basis of evolution, will nevei be carried 
into effect now. My strength is no longer equal to the task, and many 
warnings of approaching age urge me to desist. Indeed, I am wholly 
a child of the nineteenth century, and with its close I diaw the line 
under my life’s work. 

The vast extension of human knowledge which has taken place 
during the present century, owing to a happy division of labour, makes 
it impossible to day to range over all its branches with equal thorough- 
Qess, ^nd to show their essential unity and connection. Even the 
genius of the highest type, having an equal command of every branch 
of sciencef and largely endowed with the artistic faculty of comprehensive 
presentation, would be incapable of setting forth a complete view of the 
cosfhos ip the space of a moderate volume. My own command of the 
various branches of science is uneven and defective, so that I can 

* There are two English translations. The Evoluttan of 'If an (1879} and The 
Pedigree of Maei (1880). 

* The English translation, by Dr. Hans Gadow, bears the t^lle of The Lasi Link, 

s En^ish translation, by J. Gilchrist, with the title of Monism. 
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attempt no more than to sketch the general plan of such a world-picture, 
and point out the pervading unity of its parts, however^ imperfect be 
the execution Thus it is that this work on the world-enigma has 
something of the character of a sketch-book, in which studies of unequal 
value are associated. As the material of the book was partly written 
many years ago, and partly produced for the first time during the last 
few years, the composition is, unfortunately, uneven at times; repetitions, 
too, have proved unavoidable. I trust those defects will be overlooked. 

In taking leave of my readers, I venture the hope that, through my 
sincere and conscientious work — ^in spite of its faults, erf which I am 
not unconscious — I have contributed a little towards the sblution of the 
great enigma. Amid the clash of theories, 1 trust that I have indicated 
to many a reader who is absorbed in the zealous pursuit of purely rational 
knowledge that path which, in my firm conviction, alone leads to truth — 
the path of empirical investigation and of the Monistic Philosophy 
Wiiich is based upon it. 

Hae^cksl. 

Jena^ <jretmany^ iSggm 
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CHAPTER 1. 

THE NATURE of THE PROBLEM 

• 

The condition of civilisation and of thought at 
the close of the nineteenth century. Pi ogress 
of our knowledge of nature -of the organic and 
inorganic sciences. The Law of Substance 
and the Law of Evolution. Progress of 
technical science and of applied chemistry. 
Stagnancy in other departments of life : legal 
and political administration, education and the 
Church. Conflict of reason and dogma. 
Anthropism. Cosmological perspective. Cos- 
mological theorems. Refutation of the delusion 
of man’s importance. Number of “world- 
riddles.” Criticism of the “ seven” enigmas. 
The way to .solve them. Function of the 
senses and of the brain. Induction and 
deduction. Reason, sentiment, and revelation. 
Philosophy and science. Experience and 
speculation. l>ua] ism and monism. 

The close of the nineteen wh century offers 
one of the most remarkable spectacles to 
the thoughtful observer. All educated 
people are agreed that it has in many 
respects immeasurably outstripped its pre- 
decessots, and has acliieved tasks that were 
deemed impracticable at its commence- 
ment. An entirely new character has been 
given to the whole of our modern civilisa- 
tion, not only by our astounding theoretical 
progress inbound knowledge of nature, but 
also by the remarkably fertile practical 
application of that knowledge in technical 
science, industry*, commeice, and so forth. 
On the other hand, however, we have made 
little or no progress in moral and social 
life, in eSmpaoson with earlier centuries ; 
at times there has been serious reaction. 
And from this obvious conflict there have 
arisen, not only an uneasj^ sense of dis- 
memberment and falseness, but even the 
danger of grave catastrophes in the politi- 
cal and social world. It is, then, not merely 
the right, but the sacred duty, of everv 
right-minded Aiid humanitarian thinker to 
devote himself conscientiously to the settle- 


ment of that conflict, and to warding ofl 
the dangers that it brings in its train. In 
our conviction this can only be done by a. 
courageous effort to attain the truth, and 
by the formation of a clear view of the 
worid — a view that shall be based on truth 
and conformity to reality. » 

If we recall to mind the imperfect con- 
dition of science at the beginning of the 
century, and compare this with the magnifi- 
cent structure of its closing years, we are 
compelled to admit that marvellous progress 
has been made during its course. Every 
single branch of science can boast that it 
has, especially during the latter half of the 
century, made numerous acquisitions of the 
utmost value. Both in our microscopic 
knowledge of the little and in our telescopic 
investigation of the great, we have attained 
an invaluable insight that seemed incon- 
ceivable a hundred years ago. Improved 
methods of microscopic and biological 
research have not only revealed to us an 
invisible world of living things in the king- 
dom of the protists, full of an infinite wealth 
of forms, but they have taught us to recog- 
nise in the tiny cell the all-pervading 
“elementary organism” of whose social 
communities — the tissues — the body of 
every multicellular plant and animal, even 
that of man, is composed. This anatomi- 
cal knowledge is of extreme importance ; 
and it is supplemented by the embryological 
discovery that each of the higher multi- 
cellular organisms is developed out of one 
simple cell, the impregnated ovum. The 
“ Cellular theory,” which has been founded 
on that discovery, has given us the first 
true interpretation of the physical, chemical, 
and even the psychological, processes of 
life —those mystci ious phenomena for whose 
explanation it had been customary to pos- 
tulate a supernatural “ vital force ” or “ im- 
mortal soul.” Moreover, the true character 
of disease has been made clear and intelli- 
gible to the physician for the first time by 
ti.e cognate science of Cellular Pathology. 

The discoveries of the nineteenth century 
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in the inorganic world are no less important 
Physics has made astounding pi ogress in 
every section of its province — ^in optics and 
acoustics, in magnetism and electricity, in 
mechanics and thermo-dynamics ; and, 
what is still more important, it has proved 
the unity of the forces of the entire universe. 
The mechanical theory of heat has shown 
how intimately they are connected, and how 
each can, in certain conditions, transform 
itself directly into another. Spectrum 
analysis has taught us that the same matter 
which enters into the composition of all 
bodies on earth, including its living inhabi- 
tants, builds up the rest of the planets, the 
sun, and the most distant stars. Astro- 
physics has considerably enlarged our cos- 
mic perspective in revealing to us, in the 
immeasurable depths of space, millions of 
circling spheres, larger than our eaith, and, 
like it, in endless transformation, in an 
eternal rhythm of life and death. Chemis- 
try has introduced us to a multitude of new 
substances, all of which arise from the 
combination of a few (about seventy) 
elements that are incapable of further 
analysis ; some of them play a most im- 
ortant part in every branch of life. 1 1 has 
een shown that one ot these elements — 
carbon — is the remaikable substance that 
effects the endless variety of organic 
s^theses, and thus may be consideied 
“the chemical basis of life.” However, all 
the particular advances of physics and 
chemistry yield in theoretical impoitance 
to the discovery of the great law which 
brings them to one common focus, the 
“ Law of Substance.” As this fundamental 
cosmic law establishes the eternal persist- 
ence of matter and foice, their unvatymg 
constancy throughout the entire universe, 
it has become the pole-star that guides our 
Monistic Philosophy through the mighty 
labyrinth to a solution of the world- 
problem. 

Since we intend to make a general survey 
of the actual condition of our knowledge of 
natuie and its progress during the present 
century in the following chapters, we shall 
delay no longer with the review of its par- 
ticular branches. We would only mention 
one important advance, which was contem- 
porary with the discovery of the law of 
substance, and which supplements it— -the 
establishment of the theory of evolution. 
It is true that there were philosophers who 
spoke of the evolution of mings a thousand 
years ago ; but the recognirion that such a 
law dominates the entire universe, and that 
the world is nothing else than an eternal 


evolution of substance,” is a fruit of the 
nineteenth century. It was not until the 
second half of this century that it attained 
to perfect clesq^iiess a]$il a universal applica'* 
tion. The immortal merit of establishing 
the doctrine on an empirical basis, and 
pointing out its world-w'de apj^cation, 
belongs to the great scientist, Charles 
Darwin ; he it was who, in 1859, supplied a 
solid foundation foi the theory of descent, 
which the able French naturalist, Jean 
Lamarck^ had already sketched in its broad 
outlines in 1809, and the fundamental idea 
of which had been almost prophetically 
enunciated in 1799 by Germany’s greatest 
poet and thinker, \yplfgang Goethe. In 
that theory we have the key to “ the ques- 
tion of all questions,” to the great enigma 
of the place of man in nature,” and of his 
natural development. If we are in q posi- 
tion to-day to recognise the sovereignty of 
the law of evolution — and, indeed, of a 
monistic evolution — in every province of 
nature, and to use it, in conjunction with 
the law of substance, for giving a simple 
interpretation of all natural phenomena, we 
owe this cliiedy to those three distinguished 
naturalists ; they shine as three stars of the 
first magnitude amid all the great men of 
the century. 

This marvellous progress in a theoretical 
knowledge of nature has been followed by 
a manifold piactical application in every 
branch of civilised life. If we are to-day 
in the “age of commeice,” if internationm 
hade and communication have attained 
dimensions beyond the conception of any 
previous age, if we have transcended the 
limits of space and time by our telegraph 
and telephone, we owe it, in the first place, 
to the technical advancement of physics, 
especially in the application of steam and 
electricity. If, in photography, we can, 
with the utmost ease, compel the sunbeam 
to create for us in a moment’s time a^ correct 
picture of any object we like 5 if we have 
made enormous progress in agriculture, and 
.n a vanety of other pursuits ; if, in surgery, 
we have brought an infinite relief to human 
pain by our chloroform and morphia, our 
antiseptics and serous therapeuticS| we owe 
it all to applied chemistry. ' But it is so well 
known how much we have surpassed all 
earlier centuries through these and other 
scientific disc^eries &at we need linger 
over the question no longer. 

While we look back with a just pride on 
the immense progress of the nineteenth 
century in a knowledge of nature and in its 
practical application, we fino, unfortunateiyi 
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very different and hx from agreeable 

1 }icture when we turn to another and not 
ess important province of a¥)dem life. To 
our great regret we must endorse the words 
of Alfred Wallace ; “ Compared with our 
astounc^g prcfress in physical science 
j and its practical application, our system of 
I government, of administrative justice, and 
of national education, and our entire social 
I and moral organisation, remain in a state 
' of barbarism.” To convince ourselves of 
the truth of this grave indictment we need 
only cast an unprejudiced glance at our 
public life, or look iifto the mirror that is 
daily offered to us by the press, the organ 
of public sentiment. 

We begin our review with justice, the 
jfundanuntum re^orum. No one can 
maintain that its condition to*day is in 
harmony with our advanced knowledge of 
man and the world. Not a week passes in 
which we do not read of judicial decisions 
over which every thoughtful man shakes his 
head in despair ; many of the decisions of 
our higher and lower courts are simply un- 
intelligible. We are not referring in the 
treatment of this particular “world-pioblem” 
to the fact that many modem States, in 
spite of their paper constitution, are really 
governed with absolute despotism, and that 
many who occupy the bench give judgment 
less in accordance with thei^ sincere convic- 
tion than with wishes expressed in higher 
quarters. We readily admit that the 
majority of judges and coiinsel decide con- 
scientiou‘^ly, and err simply from human 
frailty. Most of their errors, indeed, are 
due to defective preparation. 1 1 is populaily 
supposed that these are just the men of 
highest education, and that on that very 
account they have the preference in nomi- 
nations tc different offices. However, this 
famed “legal education" is for the most 
part rather qf a foi mal and technical char- 
acter. They have but a superficial acquaint- 
ance with that chief aKid peculiar object of 
their activity, the4iuman organism, and its 
most important function, the mind. That 
is evident from the curious views as to the 
liberty of tic wiU, responsibility, etc., which 
we encounter daily. I once told an eminent 
jurist that the tiny spherical ovum from 
wUch evety man is develoued is as truly 
endowed with life as the embryo of two, or 
seven, or even nine months. He laughed 
tetredulously. Most of our students of 

f jurisprudence have no acquaintance with 
anthropology, fisychology, and the doctrine 
u| evolution — the very first requisites for a 
CCMrrect estimate of human nature. They 


have “no time" for it; their time is already 
too largely bespoken for lighter pur- , 
suits and purposes. Their scanty hours 
of study are required for the purpose of ; 
learning some hundreds of paragraphs ' 
of law books, a knowledge of which is 
supposed to qualify the jurist for any posi- 
tion whatever in our modern civilised com- 
munity. 

We shall touch but lightly on the unfor- 
tunate province of politics, for the unsatis- 
factory condition of the modern political 
world is only too familiar. In a great 
measure its evils are due to the fact that 
most of our officials are men without an 
acquaintance with those social relations 
which we find the earlier types in compara- 
tive zoology and the theory off evolution, in 
the cellular theo^ and study of the protists. 
We can only arrive at a correct knowledge 
of the structure and life of the social body, 
the State, through a scientific knowledge of 
the structure and life of the individuals who 
compose it, and the cells of which they are 
in turn composed. If our political rulers 
and our “representatives of the people” 
possessed this invaluable biological and 
anthropological knowledge, we should not 
find our journals so full of the sociological 
blunders and political nonsense which at 
present disfigure our Parliamentary reports, 
and even many of our official documents. 
Worst of all is it when the modem State 
flings itself into the arms of the reactionary 
Church, and when the narrow-minded self- 
interest of parties and the infatuation of | 
short-sighted party-leaders lend their sup- | 
port to the hierarchy. Then are witnessed ‘ 
such sad scenes as the German Reichstag 
puts before our eyes even at the dose of the 
nineteenth century. We have the spectacle 
of the educated German people in the 
power of the ultramontane Centre, under 
the rule of the Roman papacy, which is its 
bitterest and most dangerous enemy. Then 
suj>erstition and stupidity reign instead of 
right and reason. Never will our Govern- 
ment improve until it casts off the fetters of 
the Church and raises the views of the 
citizens on man and the world to a higher 
level by a general scientific education. 
That does not raise the question of any 
special form of constitution. Whether a 
Monarchy or a Republic be preferable^ 
whether the constitution should be aristo- 
cratic or democratic, are subordinate ques- 
tions in comparison with the supreme 
question : Shall the modem civilised State 
be ecclesiastical or secular? Shall it be 
theocratic — by the irrational foimulae 
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of faith and by clerical despotism — oxnonto- 
cratic — under the sovereignty of rational 
laws and civic right ? The first task is to 
kindle a rational interest in our youth, 
and to uplift our citizens and free them 
from superstition. That can only be 
achieved by a timely reform of our 
schools. 

Our education of the young is no more 
in harmony with modern scientific progress 
than our legal and political world. Physical 
science, which is so much more important 
than all other sciences, and which, properly 
understood, really embraces the so-called 
moral sciences, is still regarded as a mere 
accessory in our schools, if not treated as 
the Cinderella of the curriculum. Most of 
our teachers 'Still give the most prominent 
place to that dead learning which has come 
down from the cloistral schools of the 
Middle Ages. In the front rank we have 
gramm-arical gymnastics and an immense 
waste of time over a “thorough knowledge*' 
of classics and of the history of foreign 
nations. Ethics, the most important object 
of practical philosophy, is entirely neglected, 
and its place is usurped by the ecclesiastical 
creed. Faith must take precedence over 
knowledge — not the scientific faith which 
leads to a monistic religion, but the irra- 
tional superstition that lays the foundation 
of a perverted Christianity, The valuable 
teaching of modern cosmology and anthro- 
pology, of biology and evolution, is most 
inadequately imji.irted, it not entirely un- 
known, in our higher schools; ^\hlle the 
memory is burdened with a mass of philo- 
logical and historical fiicts which are utteily 
useless, cither from the point of view of 
theoretical education or for the practical 
purposes of life. Moreover, the antiquated 
arrangements and the distribution of facul- 
ties in tl\e universities are just as little in 
harmony with the point we have reached in 
monistic science as the curriculum of the 
primary and secondary schools. 

The climax of the opposition to modern 
education and its foundation, advanced 
natural philosophy, is reached, of course, in 
the Church. We are not speaking here of 
Ultramontane Papistry, nor of the orthodox 
sects which do not fall far short of it in 
ignorance and in the crass superstition of 
their dogmas. We are imagining ourselves 
for the moment to be in the church of a 
liberal Protestant minister, who has a good 
average education, and who finds room for 
“ the rights of reason ** by the side of his 
faith. There, besides excellent moral 
teaming, which is in perfect harmony with 


our own monistic ethicSi and humanitarian 
sentiments of which we cordially approve, 
we hear ideas the flature of God, of the 
world, of man, and of life, which are directly 
opposed to all scientific experience. It is 
no wonder that physicists and chemists, 
doctors and philosophers, who have made 
a thorough study of nature, refuse a hearing 
to such preachers. Our theologians and 
our politicians are just as ignorant as our 
philosophers and our jurists of that elemen- 
tary knowledge of nature which is based 
on the monistic theory of evolution, and 
which is already fa» transcended in the 
triumph of our moderp learning. 

From this opposition, which we can only 
briefly point out at present, there arise grave 
conflicts in our modern life, which urgently 
demand a settlement. Our modern^uca- 
tion, the outcome of our great advance in 
knowledge, has a claim upon every depart- 
ment of public and private life ; it would see 
humanity raised, by the insti umentality oi 
reason, to that higher grade of culture, and, 
consequently, to that better path towards 
happiness, which has been opened out to us 
by the progress of modern science. That 
aim, however, is vigorously opposed by the 
infliunlial parlies who would detain the 
mind in the exploded views of the Middle 
Ages, with regard to the most important 
problems of life ; they linger in the fold of 
traditional dogma, and would have reason 
prostrate itself before then “higher revela- 
tion.” That is the condition of things, to a 
very large extent, in theology and philo- 
sophy, in sociology and jurisprudence, it 
is not that the motives of the latter are to 
be attributed, as a rule, to pure self-interest; 
they spring partly from ignorance of the 
ia( ts, and partly from an indolent acquies- 
cem e in tradition. The most dangerous of 
the three great enemies of reason and know- 
ledge is not malice, but ignorance, or, 
perhaps, indolence. The gods themselves 
still strive in vain against these two latter 
influences when they have happily van- 
quished the first. 

One of the main supports of that re- 
actionary system IS still what vre may call 
“ anthropism.** I designate by this term 
“that powerful and world -wide group of 
erroneousopinions which opposes the human 
organism to the whole of the rest of nature, 
and represents it to be the preordained end 
of the organic creation, an entity essentially 
distinct from it, a god-like being.** Closer 
examination of this mup of ideas shows it 
to be made up of three difterent dpgnias, 
which we may distinguish as the 
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focentric^ the anthropomorphic^ and the 
anthropolatrous.' 

I. The do^ma culminates 

in the idea that man is the preordained 
centre and aim of all terrestrial life— or, in 
a wid^ senses of the whole universe. As 
this error is extremely conducive to man’s 
interest, and as it is intimately connected 
with the creation-myth of the three great 
Mediterranean religions, and with the 
dogmas of the Mosaic, Christian, and 
Mohammedan theologies, it still dominates 
the greater part of the civilised world. 

II. The anthropoihorphic dogma is like- 
wise connected with the creation-myth of 
the three aforesaid religions, and of many 
others. It likens the creation and control 
of the world by God to the artificial creation 
of a skilful engineer or mechanic, and to 
the administration of a wise ruler. God, as 
creator, sustaincr, and ruler of the world, 
is thus represented after a purely human 
fashion in his thought and work. Hence it 
follows, in turn, that man is god-like. “ God 
made man to his own image and likeness.” 
The older, naive mythology is pure “ homo- 
tlicism,” attributing human shape, fiesh, and 
blood to the gods. It is more intelligible 
than the modern mystic theosophy that 
adores a personal God as an invisible — 
properly speaking, gaseous — being, yet 
makes him think, speak, and act in human 
fashion ; it gives us the paradoxical picture 
of a gaseous vertebrate.” 

III. The anthropolatf ic dogma naturally 
results from this comparison of the activity 
of God and man ; it ends in the apotheosis 
of the human organism. A further result is 
the belief in the personal immortality of the 
soul, and thedualistic dogma of the twofold 
nature of man, whose ** immortal soul ” is 
conceived as but the temporary inhabitant 
of the mortal frame. Thus these three 
anthropisti^ dogmas, variously adapted to 
the respective professions of the different 
religions, came at length to be vested with 
an extraordinaiy importance, and proved 
the •source of the most dangerous errors. 
The anthropistic view of the world which 
springs trom , them is in irreconcilable 
opposition to our monistic system ; indeed, 
it is at once disproved by our new cosmo- 
logical perspective. ^ 

Not only the three anthropistic dogmas, 
but many other notions of the dualistic 
philosophy and orthodox religion, are found 
to be untenable as soon as we regard them 
• 

* Anthropolatry means ; “ A divine worship of 
human nature.” 


critically from the cosmological perspective 
of our monistic system. We understand by 
that the comprehensive view of the universe 
which we obtain from the highest point of 
our monistic interpretation of nature. From 
that standpoint we see the truth of the 
following “ cosmological theorems,” most of 
which, in our opinion, have already been 
amply demonstrated : — 

( i) The universe, or the cosmos, is eternal, 
infinite, and illimitable, (a) Its substance^ 
with its two attributes (matter and energy), 
fills infinite space, and is in eternal motion. 
(3) This motion runs on through infinite 
time as an unbroken development, with a 
periodic change from life to death, from 
evolution to devolution. (4) The innumer- 
able bodies which are scatteied about the 
space-filling ether all obey the same law 
of substance”; while the rotating masses 
slowly move towards their destruction and 
dissolution in one part of space, others are 
springing into new life and development in 
other quarters of the universe. (5) Our sun 
is one of these unnumbered perishable 
bodies, and our earth is one of the countless 
transitory planets that encircle them. (6) 
Our earth has gone through a long process 
of cooling, before water, in liquid form (the 
first condition of organic life), could settle 
thereon. (7) The ensuing biogenetic pro- 
cess, the slow development and transforma- 
tion of countless organic forms, must have 
taken many millions of years — considerably 
over a hundred.* (8) Among the different 
kinds of animals which arose in the later 
stages of the biogenetic process on earth 
the vertebrates have far outstripped all other 
compctitoi.s in the evolutionary race. (9) 
The most important branch of the verte- 
brates, the mammals, were developed later 
(during the triassic period) from the lower 
amphibia and the reptilia. (10) The most 
perfect and most highly-developed branch 
of the class mammalia is the order of 
primates, which first put in an appearance, 
by development from the lowest prochoriata, 
at the beginning of the Tertiary period — at 
least three million years ago. (11) The 
youngest and most perfect twig of the 
branch primates is man, who sprang from a 
series of man-like apes towards the end of 
the Tertiary period. (12; Consequently, 
the so-called “history of the world” — that 
is, the brief period of a few thousand years, 
which measures the duration of civilisation— 
is an evanescentlyshort episode in the long 

* Cf. my Cambridge lecture, Tha Last Link^ 

Geological Time and Evolution.” 
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course of oimnic evolution, just as this, in 
turn, is merely a small portion of the history 
of our planetary system ; and as our mother- 
earth is a mere speck in the sunbeam in the 
illimitable universe, so man himself is but a 
tiny grain of protoplasm in the perishable 
framework of organic nature. 

Nothing seems to me better adapted than 
this magnificent cosmological perspective 
to give us the proper standard and the 
broad outlook which we need in the solution 
of the vast enigmas that surround us. It 
not only clearly indicates the true place of 
man in nature, but it dissipates the preva- 
lent illusion of man’s supreme importance, 
and the arrogance with which he sets him- 
self apart from the illimitable universe, and 
exalts himself to the position of its most 
valuable element. This boundless presump- 
tion of conceited man has misled him into 
making himself “the image of God,” 
claiming an “eternal life,” for his ephemeral 
personsdity, and imagining that be possesses 
unlimited “freedom of will.” The ridicu- 
lous imperial folly of Caligula is but a 
special form of man’s arrogant assumption 
of divinity. Only when we have abandoned 
this untenable illusion, and taken up the 
correct cosmological perspective, can we 
hope to reach the solution of the “ riddles 
of the universe.” 

The uneducated member of a civilised 
community is surrounded with countless 
enigmas at every step, just as truly as the 
savage. Their number, however, decreases 
with every stride of civilisation and of 
science ; and the monistic philosophy is 
ultimately confironted with but one simple 
and comprehensive enigma— the “problem 
of substance.” Still, we may find it useful 
to include a certain number of problems 
under that tide. In the famous speech 
whidh Emil du Bois-Reymond delivered in 
1880, in the Leibnitz session of the Berlin 
Academy of Sciences, he distinguished 
seven world-enigmas, which he enumerated 
as follows : (i) The nature of matter and 
force. (2) The origin of motion. (3) 
The origin of life. (4) The (appa- 
rendy preordained) orderly arrangement 
of nature. (5) The origin of simple 
sensation and consciousness. (6) Rational 
thought, and the origin of the cognate 
faculty, speech. (7) The question of the 
freedom of the will Three of these seven 
enigmas are considered by the orator of the 
Berlin Academy to be entirely transcen- 
dental and insoluble — ^they are the first, 
second, and fifth ; thvee others (the third, 
icmr^ and sixth) he considers to be capable 


of solution, though extremely difficult; 
as to the seventh and last “ world-enigma,^ 
the freedom of the u4K, which is one of the 
greatest practical importance, he remains 
undecided. 

As my monism differs piaterially firom 
that of the Berlin orator, and as hil’^idea of 
the “seven great enigmas” has beenverv 
widely accepted, it may be useful to indi- 
cate their true position at once. In my 
opinion the three transcendental problems 
(i, 2, and 5) are settled by our conception 
of substance {vide chap, xii.) ; the three 
which he considers difficult, though soluble 
(3, 4, and 6), are decisively answered by 
our modem theory of evolution ; the seventn 
and last, the freedom of the will, is not an 
object for critical, scientific inquiry at all, 
for It IS a pure dogma, based on an ilfeision, 
and has no real existence. 

The means and methods we have chosen 
for attaining the solution of the great 
enigma do not differ, on the whole, from 
those of all purely scientific investigation — 
firstly, experience; secondly, inference. 
Scientific experience comes to us by obser^ 
vation and experiment, which involve the 
activity of oui sense-organs in the first 
place, and, secondly, of the inner sense- 
centres in the cortex of the brain. The 
microscopic elementary organs of the 
former are the sense-cells ; of the latter, 
groups of ganglionic cells. The experi- 
ences which we derive from the outer 
world by these invaluable instruments of 
our mental life are then moulded into ideas 
by other parts of the brain, and these, in 
their turn, are united in a chain of reason- 
ing by association. The construction of 
this chain may take place in two different 
ways, which pe, in my opinion, equally 
valuable and indispensable : induction and 
deduction. The higher cerebral operations, 
the construction of complicated chains of 
reasoning, abstraction, the fdtmation of 
concepts, the completion of the perceptive 
<hculty by the plastic facultji of the imagina- 
tion — in a word, consciousness, thought, 
and speculation — are functions of the gan- 
glionic cells of the cortex of the brain, 
just like the preceding simpler mental ftinc- 
tions. We unite them all in the supreme 
concept of reason,^ 

By reason only can we attain to a correct 
knowledge of the world and a solution Of 
its great problems. Reason is man’s highest 
gift, the only prerogative that essentially 

* As to induction and deduction, vide The 
Ratured History of Creation, 
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distinguishes him from the lower animals. 
Nevertheless, it hasionly reached this high 
position by the progress Of culture and 
education, by the development of know- 
ledge. The uneducated man and the 
savage^are ju^ as little (or just as much) 
rational ^ as our nearest relatives among 
the mammals (apes, dogs, elephants, etc.). 
Yet the opinion still obtains in many quar- 
ters that, besides our god-like reason, we 
have two further (and even surer !) methods 
of receiving knowledge — Emotion and 
Revelation. We mi^t at once dispose of 
this dangerous error. Emotion has nothing 
whatever to do with^he attainment of truth. 
That which we prize under the name of 
“emotion” is an elaborate activity of the 
brain, which consists of feelings of like and 
dislike, motions of assent and dissent, im- 
pulses of desire and aversion. It may be 
influenced by the most diverse activities of 
the organism, by the cravings of the senses 
and the muscles, the stomach, the sexual 
organs, etc. The interests of truth are far 
from promoted by these conditions and 
vacillations of emotion ; on the contrary, 
such circumstanc es often disturb that 
reason which alone is adapted to the pur- 
suit of truth, and frequently mar its percep- 
tive power. No cosmic problem is solved, 
even advanced, by the cerebral function we 
call emotion. And the same must be said 
of the so-called “revelation,” and of the 
“truths of faith” which it is supposed to 
communicate ; they are based entirely on 
a deception, consciously or unconsciously, 
as we shall see in the sixteenth chapter. 

We must welcome as one of the most 
fortunate steps in the direction of a solution 
of the great cosmic problems the fact that 
of recent years there is a growing tendency 
to recognise the two paths which alone 
lead thereto — experience and thought^ or 
sfieculaiton^to be of equal value, and 
mutually complementary. Philosophers 
have come to see iBat pure speculation — 
such, for instance, as Plato and Hegel em- 
ployed for the construction of their idealist 
systems does not lead to knowledge 
of reality. Oft the other hand, scientists 
have been convinced that mere experience 
—such as Bacon and Mill, for example, 
made the basis of their realist systems — is 
insuflicient of itself for a complete philo- 
sophy. For these two great paths of know- 
ledge, sense • experience and rational 
thought, are two distinct cerebral functions ; 
the one is elffborated by the sense-organs 
and the inner sense-centres, the other by 
the thought-centres, the great “ centres of 


association in the cortex of the brain,* 
which lie between the sense-centres. (Cf. 
cc. vii. and x.) True knowledge is only 
acquired by combining the activity of the 
two. Nevertheless, there are still many 
philosophers who would construct the worjd 
out of their own inner consciousness, and 
who reject our empirical science precisely 
because they have no knowledge of the 
real world. On the other hand, there are 
many scientists who still contend that the 
sole object of science is “ the knowledge of 
facts, the objective investigation of isolated 
phenomena that “ the age of philosophy” 
is past, and science has taken its place.* 
This one-sided over-estimation of experi- 
ence is as dangerous an err<^ as the con- 
verse exaggeration of the value of specu- 
lation. Both channels of knowledge are 
mutually indispensable. The greatest 
triumphs of modem science — the cellular 
theory, the dynamic theory of heat, the 
theory of evolution, and the law of sub- 
stance — are philosophic achievements; they 
are not, however, the fruit of pure specula- 
tion, but of an antecedent experience of 
the widest and most searching character. 

At the commencement of the nineteenth 
century the great idealistic poet, Schiller, 
gave this counsel to both groups of com- 
batants, the philosophers and the scien- 
tists • — 

** Does strife divide your efforts — ^no union bless 
your toil ? 

Will tiuth e’er be delivered if ye your forces 
rend ?” 

Since then the situation has, happily, been 
profoundly modified ; while both schools, in 
their different paths, have pressed onwards 
towards the same high goal, they have 
recognised their common aspiration, and 
they draw nearer to a knowledge of the 
truth in mutual covenant. At the end of the 
nineteenth century we have returned to that 
monisticattitude which our greatest realistic 
poet, Goethe, had recognised from its very 
commencement to be alone correct and 
fruitful. 

All the different philosophical tendencies 
may, from the point of view of modem 
science, be ranged in two antagonistic 
groups ; they represent either a Malistic 
or a monistic interpretation of the cosmos. 
The former is usually bound up with 
teleological and idealistic dogmas, the latter 

* Rudolph Virchow, Die grilndung der 
Berliner Univenitat und der Merging aus dem 
philosophischen in das naturwissensehaftlicke 
weitalter, (BerHn; 1893.) 
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with mechanical and realistic theories. 
Dualism, in the widest sense, breaks up the 
universe into two entirely distinct substances 
— the material world and an immaterial 
God, who IS represented to be its creator, 
sustainer, and ruler. Monism, on the con- 
trary (likewise taken in its widest sense), 
recognises one sole substance in the uni- 
verse, which is at once “God and Nature”; 
body and spirit (or matter and energy) it 
holds to be inseparable. The extra-mun- 
dane God of dualism leads necessarily to 
Theism ; the intra-mundane God of the 
monist leads to Pantheism. 

The different ideas of monism and 
materialism^ and likewise the essentially 
distinct tendencies of theoretical and prac- 
tical materialism, are still very fi equently 
confused. As this and other similar cases 
of confusion of ideas are very prejudicial, 
and give rise to innuineiable errors, we 
shall make the following brief obsei vations, 
in Older to prevent misunderstanding : — 

I. Pure monism is identical neither with 
the theoietical materialism that denies the 
existence of spirit, and dissolves the woild 
into a heap of dead atoms, nor with the 
theoretical spiritualism (lately entitled 
“ energetic ” spiritualism by Ostwald) which 
rejects the notion of matter, and considers 
the world to be a spec lally-arrangcd 
group of “energies,*’ or immatciial natural 
fijrces. 

II. On the contiary, we hold, with (ioethe, 
that “ mattei cannot exist and be operative 
without spirit, nor spiiit without matter.” 
We adhere firmly to the pure, unequivocal 
monism of Spinoza : Matter, or infinitely- 
extended substance, and Spirit (or Energy), 
or sensitive and thinking substance, are the 
two fundamental attributes, or principal 
properties, of the all-embracing divine 
essence* of the woild, the universal substance. 
(Cf. chap, xii.) 


CHAPTER II. 

OUR BODILY FRAME 

Fundamental importance of anatomy. Human 
anatomy. Hippocrates, Aristotle, Galen, 
Vesalius. Comparative anatomy. Georges 
Cuvier. Johannes Miiller. Carl (iegenliauer. 
Histology. The cellular theory. Schleiden 
and Schwann. Kolliker. Virchow. Man a 
\ertebiate — a tetrapod — a mammal — ^a placen- 
tal- a primate. Prosimise and simiae. The 


• catarrhinse. Papiomorphic and anthropo- 
morphic apes. Ess^tial likeness of man 
and the ape im corporal structure. 

All biological research, all investigation 
into the forms and vital actfirities ol organ- 
isms, must first deal with the visible body, 
in which the morphological and physio- 
logical phenomena are observed. This 
fundamental rule holds good for man just 
as much as for all other living thing** 
Moreover, the inquiry must not confine 
itself to mere observation of the outer form ; 
it must penetrate to the interior, and study 
both the general plan and the minute 
details of the structure. The science 
wh^ch pursues this fundamental investi- 
gation in the broadest sense is anatomy. 

The first stimulus to an inquiry into the 
human frame arose, naturally, in medicine. 
As it was usually practised by the piiests in 
the older civilisations, we may assume that 
these highest representatives of the educa- 
tion of the time had already acquired r 
certain amount of anatomical knowledge 
two thousand years before Christ, or even 
eailier. We do not, however, find more 
exact observations, founded on the dissec- 
tion of mammals, and applied, by analogy, 
to the human frame, until we come to the 
Greek scientists of the sixth and fifth cen- 
luiies before Christ — Empedocles (of 
Agrigenlum) and Democritus (of Abdera), 
and especially the most famous physician 
of classic antiquity, Hippocrates (of Cos), 
It was from these and other sources that 
the gieat Aristotle, the renowned “ Father 
of natural history,” equally comprehensive 
as investigator and philoso])her, derived 
his first knowledge. After him only one 
anatomist of any consequence is found in 
antiquity, the Gieek physician, Claudius 
Galenus (of Pergamus), who developed a 
wealthy practice in Rome im the second 
century after Christ, under the Emperor 
Marcus Auielius. ATI these ancient anato- 
mists acquired their knowledge, as a rule, 
not by the dissection of the human body 
itself — which was then sternly f^bidden — 
but by a study of the bodies of the animals 
which most closely resembled man, espe- 
cially the apes ; they were all, indeed, com- 
paiative anatomists. 

The triumph of Christianity and its mys- 
tic theories meant retrogression to anatomy, 
as it did to all the other sciences. The 
popes were resolved above all things to 
detain humanity in ignoranefe ; they rightly 
deemed a knowledge of the human organism 
I to be a dangerous source of enlightenment 
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as to our true nature. During the long 
period of thirteen centuries the writings of 
Galen were almost tl^ only source of human 
anatomy, just as tne works of Aristotle 
were for the whole of natural history. It 
was not until the sixteenth century, when 
the spiritual tyranny of the Papacy was 
broken by the Reformation, and the geo- 
centric theory, so intimately connected with 
Papal doctrine, was destroyed by the new 
cosmic system of Copernicus, that the 
knowledge of the human frame entered 
upon a new period of progress. The great 
anatomists, Vasalius (of Brussels), and 
Eustachiiis and Fallopius (of Modena), 
advanced the knowledge of our bodily 
structure so much by their own thorough 
investigations that little remained for their 
numerous followers to do, with regard to 
the more obvious phenomena, except the 
substantiation of details. Andreas Vesalius, 
as courageous as he was talented and inde- 
fatigable, was the pioneer of the movement ; 
he completed in his twenty-eighth year 
(1543) that great and systematic work, De 
humani corporis JaMca; he gave to the 
whole of human anatomy a new and inde- 
pendent scope, and a more solid foundation. 
On that account he was, at a later date, at 
Madrid — where he was pliybicinn to Chailes 
V. and Philip II. — coiKlemiiod to death by 
the Inquisition as a magician, lie only 
■escaped by undertaking .i pilgrimage to 
Jerusalem; in returning he sulfeicd ship- 
wreck on the Isle of Zante, and died theie 
in miseiy and destitution. 

The great meiit of the nineteenth cen- 
tury, as far as our knowledge of the human 
frame is concerned, lies in the founding of 
two new lines of research of immense 
importance — con.jjaiative anatomy and 
histology, or micioscopic anatomy. The 
former was intimately associated with 
human anatomy from the very ])eginning ; 
indeed, it had to supply the place of the 
latter so long because the dissection of 
human corpses wa?)»a crime visited with 
capital pimishnAnt — that was the case even 
in the fifteenth century 1 But the many 
anatomists of the next three centuries 
devoted ^themiBelves mainly to a moie 
accurate study of the human organism. 
The elaborate science which we now call 
comparative anatomy was hom in the year 
1803, when the great French zoologist, 
Georges Cuvier (a native of Mcimpclgard, in 
Alsace), published his profound Leqons sur 
lanatomie comparie^ and endeavoured to 
formulate, fo» the first time, definite laws as 
to the organism of man and the beasts. 


r 

While his predecessors — among whom was 
Goethe in 1790 — ^had mainly contented 
themselves with comparing the skeleton of 
man with those of other animals, Cuvierii 
broader vision took in the whole of the 
animal organisation. He distinguished 
therein four gp'eat and mutually independent 
types : Vertebrate Articulata, Mollusca, 
and Radiata. This advance was of extreme 
consequence for our “ question of all ques- 
tions,” since it clearly brought out the fact 
that man belonged to the vertebral ty^ 
and differed fundamentally from all the 
other types. 1 1 is true that the keen-sighted 
Linn^ had already, in his Systema Natures^ 
made a great step in advance by assigning 
man a definite place in the class of mam- 
mals ; he had even drawn up the three 
groups of half-apes, apes, ancFmen {JLefnur^ 
5;>;//rt,and in the order of primates. But 

his keen, systematic mind was not furnished 
with that profound empirical foundation, 
supplied by comparative anatomy, which 
Cuvier was the first to attain. Further 
developments were added by the great 
comparative anatomists of our own century 
— Friedrich Meckel (flalle), Johannes 
Miillcr (Berlin), Richard Owen, T. Huxley, 
and Carl Gegenbaur (Jena, subsequently 
Heidelberg). The last named, in applying 
to comparative anatomy the evolutionary 
theory which Darwin had just established, 
raised his science to the front rank of bio- 
logic.al studies. The numerous comparative- 
anatomical works of Gegenbaur are, like 
his well-known Manual of Human Ana- 
tomy^ equally distinguished by a thorough 
empirical acquaintance witli their immense 
multitudes of facts, and by a comprehensive 
control of his material, and its philosophic 
appreciation in the evolutionary sense. His 
recent Comparative Anatomy of the Vert^ 
brahi establishes the solid foundation on 
which our conviction of the vertebral 
character of man in every aspect is chiefly 
based. 

Microscopic anatomy has been developed, 
in the course of the present century, in a 
different fashion from compa'-alive anatom>. 
At the beginning of the century (1802) a 
French physician, Bichat, made an attempt 
to dissect the organs of the human boay 
into their finer constituents by the aid of the 
microscope, and 10 show the connection of 
these various tissues (histay or ielcl). This 
first attempt led to little result, because Bie 
scientist was ignorant of the one common 
element of all the different tissues. This 
was first discovered (1838) in the shape of 
the cdly in the plant-world, by Matthias 
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iScbleiden, and immediately afterwards 
roved to be the ^ame in the animal world 
y Theodore Schwann, the pupil and assis- 
tant of Johannes Muller at Beilin. Two 
other distinguished pupils of this great 
master, who are still living, Albert Kollikcr 
and Rudolph Virchow, took up the cellular 
theory, and the theory of tissues which is 
founded on it, in the 'sixties, and applied 
them to the human oiganism in ^1 its 
details, both in health and disease ; they 
proved that, in man and all other animals, 
every tissue is made up of the same micro- 
scopic particles, the celh^ and these 
“elementary oiganisms” are the real, self- 
active citizens which, in combinations of 
millions, constitute the “ cellular-sLate,” our 
body. All these cells spi ing fiom one simple 
cell the cyiuiu^ or impregnated ovum, by 
continuous subdivisions. The genei.il 
structure and combination of the tissues 
arc the same in man as in the othei verte- 
brates. Among these the mammals, the 
youngest and most highly-developed class, 
take precedence in virtue of ceitain special 
features which were acquired late. Such 
are, for instance, the microscopic texture 
of the hail, of the glands of the skin, and 
of the bi easts, and the corpuscles of the 
blood, which are quite peculiar to mammals, 
and different from those of the other verte- 
brates ; man, even in these finest histo- 
logical respects, is a true mammal. 

The niicioscopic researches of Albert 
Kollikcr and Fianz Leydig (at Wurzbuig) 
not only enlaiged our knowledge of the 
finer stiucture of man and the beasts in 
every diicction, but they weie especially 
impoitant in the light of their connection 
with the evolution of the cell and the tissue ; 
they confirmed the great theoiy of Carl 
Theodor Siebold (1845) that the lowest 
animals, the Infusoria and the Rhizopods, 
are unicellular organisms. 

Oui whole frame, both in its general 
plan and its detailed strucluie, presents the 
characteristic type of the vertebrates. This 
most important and most highly-developed 
group in the animal world was first recog- 
nised in its natural unity in 1801 by tlie 
great Lamarck ; he embraced under that 
title the four higher animal groups of Linnd 
— mammals, birds, amphibia, and fishes. 
To these he opposed the two lower classes, 
insects and worms, as invertebrates. Cuvier 
(1812) established the unity of the veite- 
brate type on a firmer basis by his com- 
parative anatomy^ It is quite true that all 
the vertebrates, from the fish up to man, 
agree in every essential featuie; they all 


have a firm internal skeleton, a framework 
of cartilage and bone, consisting principally 
of a vertebral column and a skullij the 
advanced construction of the latter presents 
many variations, but, on the whole, all may 
be reduced to the same fundamental type* 
Further, in all vertebrates* the “c^gan of 
the mind,” the central nervous system, in 
the shape of a spinal cord and a brain, lies 
at the back of this axial skeleton. More- 
over, what w'e said of its bony environment, 
the skull, IS also true of the brain — ^the 
instrument of consciousness and all the 
higher functions of the mind ; its construc- 
tion and size piesent Veiy many variations 
in detail, but its general characteristic, 
structure remains always the same. 

We meet the same phenrimenon when 
we compare the icst of our organs with 
those of the othci vcilebiatcs; evei*ytvhere, 
in viilue of heicdity, theoiiginal plan and 
the lelative distiibiition of the organs 
remain the same, although, through adapta 
tion to diflerent enviioniiicnts, the size and 
the stiuctuie of paiticular sections offer 
consideiablc variation. Thus we find that 
in all cases the blood ciiculates m two 
main blood-vessels, of which one — the 
aorta— passes over the intestine, and the 
other— the principal vein — passes under- 
neath, and that by the bioadcning out of 
the lattei in a very definite spot a heart 
has arisen ; this “ventral licjit” is just as 
characteristic of all veitebiates as the 
“ dorsal heart ” is of the aiticulata and 
mollusca. Equally characteiistic of all 
vertebrates is the early division of the 
intestinal tube into a “ head-gut ” (01 gill- 
gut), which serves in respiiation, and a 
“body-gut” (or liver-gut), which co-operates 
wdth the liver in digestion ; so are, likewise, 
the ramification of the muscular system, 
the peculiai structure of the urinary and 
sexual organs, and so forth. In all these 
kn^tomical relations man is ^ true verte- 
brate, 

Aristotle gave themame of four-footed, 
or tetrapoda, to all the higher warm-blooded 
animals which are distinguished by the 
possession of two pairs of legs. The cate- 
gory was enlarged subseq^ientlf, and its 
title changed into the Latin “ quadrupeda,” 
when Cuvier proved that even "two-legged” 
birds and men are really “four-footed”; he 
showed that the internal skeleton^ the 
four legs in all the higher land-verteorates, 
from the amphibia up to man, was origin- 
ally constructed after the same pattern out 
of a definite number of mupmoers. The 
“ arm ” of man and the “ wing ' of bats and 
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birds have the same typical skeleton as the typical const! uction of the joints, ligaments, 
foreleg of the animals which are conspicu- muscles, and neives of the two pairs of 
ously* four-footed.” • legs has, in the main, remained the same 

Theanatomical unity of the fully-developed as in the rest of the “four-footed.” In sdl 

^eleton in the four limbs of all tetrapods these important relations man is a trus 

is very important. In order to appreciate tetrapod, 

it fully %ne ha^ only to compare carefully The mammals are the youngest and 

the skeleton of a salamander or a frog with most advanced class of the vertebrates. It 

that of a monkey or a man. One perceives is true they are derived from the older class 

at once that the humeral zone in front and of amphibia, like bitds and reptiles j yet 

the pelvic zone behind are made up of the they are distinguished fiom all the other 

same principal parts as in the rest of the tetiapods by a number df vciy stt iking 

quadrupeds. We find in all cases that the anatomical featuies. Externally, there is 

first section of the leg|iroper consists of one the clothing of the skin with hair, and the 

strong marrow-bone (the humerus^ in the possession of two kinds of skm-glands— 

forelimb ; the femuf^ behind) ; the second the sweat glands and the sebaceous glands* 

part, on the contrary, originally always con- A local development of these glands on 

sists of two bones (the ulna and radiu^^ in the abdominal skin gave rj^e (probably 

front; the and behind). When during the Triassic period) to the organ 

we furthei compare the developed structure which is especially characteristic of the 

of the foot pio])cr we are su^iised to find class, and from which it derives its name — 

that the small bones of which it is made the mammafium. This important instru- 

up are also similarly arranged and distri- ment of lactation is made up of milk-glands 

bated in evciy case : m the font limb the {mamma) and the “ mammar-pouches ” 

three groups of bones of the fore-foot (or (folds of the abdominal skin) ; in its deve- 

“ hand”) con espond in all classes of the lopment the teats appear, thiough which 

tetra]>oda: (i) the carpus^ (2) the ww/a- the young mammal sucks its mother’s 

rziz/zzi*, (3) the five fingers milk. In internal .structure the most 

in the 1 ear limb, sinnlaily, we have always reinaikable feature is the possession of a 

the same thiee osseous gioups of the hind- complete diaphiagm, a muscular wall 

foot : (i) the Z^rniZf, (2) the and which, in all mammals — and only in 

(3) the five toes [diqih posicrtorcs). It was mammals — scpaiates the thoracic fiom the 

a very difficult task to reduce all these little iihdominal cavity ; m all other vertebrates 

bones to one pninitive type, and to rsiab- thcie is no such sepaialion. The skull of 

lish the equivalence (or homology) of tlie mammals is distinguished by a number of 

separate parts in all cases; they pi (sent lemaikable foimations, especially m the 

extreme variations of form and constiucti on maxillaiy apparatus (the upper and lower 

in detail, sometimes being paitly fused i.iws, and the tcmpoial bones). JM 01 cover, 

together and losing their individuality. This the brain, the olfactory oigan, the heart, 

great task was first successfully achieved the lungs, the mteinal and external sexual 

by the most eminent comparative anatomist oigans, the kidneys, and other pails of the 

of our time, Carl Gegenbaur. He pointed body, present spixial peculiarities, both in 

out, in his Researches into the Comparative general and detailed structure, in the 

Anatomy of the VerfebraLi X\\\% mammals; all these, taken collectively, 

^characteristicf “five-toed leg” of the land- point unequivocally to an early derivation 

tetrapods originally (not before the Cai- of the mammals from the older groups of 

boniferous period) aro^ out of the radiating the reptiles and amphibia, which must have 

fin (the broast-finj or the belly-fin) of the taken place, at the latest, in the Tiiassic 

ancient fishes. He had also, in his famous period — at least i2,o(X),(X)o years ago 1 In 

Researches jnto the Skull of the VerUbrata all these important characteristics man is 

(1872), deduced •the younger skull of the a true mammal, 

tetrapods fiom the oldest cranial form The numerous orders (12-33) which 

amon^ the fishes, that of the shark. modern systematic zoology distinguishes 

It Ts especially remark^fcle that the in the class of mammals had been arranged 

original number of the toes (five) on each in 1816 (by Blainville) in three natural 

of the four feet, which first appeared in the groups, which still hold good as sub-classes : 

old amphibia of the Cai boniferous period, (i) the monotrema, (2) the marsnpiaha, and 

has, in virtue of a strict heredity, been pre- (3) the placentali? These three sub-classes 

served even td the present day in man. not only differ in the important respect of 

Also, naturally and harmoniously, the bodily stiucture and development, but they 
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corresj>ond, also, to three different historical 
stages in the formation of the class, as we 
shaSl see later on. The monotremes of 
the Triassic period were followed by the 
marsupials of the Jurassic, and these by the 
placentals of the Cretaceous. Man belongs 
to this, the youngest, sub-class; for he 
presents in his organisation all the features 
which distinguish the placentals from the 
marsupials, and the still older monotremes. 
First of all theic is the peculiar organ which 
gives a name to die placentals — \\\e placenta. 
It serves the purpose of nourishing the 
young mammal embryo for a long time 
during its enclosure in the mothcr^s womb ; 
it consists of blood-bearing tufts which 
grow out of the chorion surrounding the 
embryo, and penetrate corresponding 
cavities in Ac mucous membrane of the 
maternal uterus ; the delicate skin between 
the two structures is so attenuated in this 
spot that the nutriment in the mother’s 
blood can pass diiectly into the blood of 
the child. This excellent contrivance for 
nourishing the embryo, which makes its 
first appearance at a somewhat lute date, 
gives the foetus the opportunity of a longer 
maintenance and a higher development in 
the protecting womb ; it is wanting in the 
implacenialiay the two older sub-classes of 
the marsupials and the monotremes. There 
are, likewise, other anatomical features, 
particularly the higher development of the 
brain and the absence of the marsupial beme, 
which raise the placentals above all their 
implacental ancestors. I nallthese important 
particulars man is a true placental. 

The very varied sub-class of the placen- 
tals has been recently subdivided into a 
great number of orders ; they arc usually 
put at from ten to sixteen, but when we 
include the important extinct forms which 
have been recently discovered the number 
runs up to from twenty to twenty-six. In 
order to facilitate the study of these numer- 
ous orders, and to obtain a deeper insight 
into their kindred construction, it is very 
useful to form them into great natural 
groups, which I have called “legions.” In 
my latest attempt* to arrange the advanced 
system of placentals in phylogenetic order 
1 have substituted eight of these legions for 
the twenty-six orders, and shown that these 
may be reduced to four mam groups. 
These, in turn, are traceable to one 
common ancestral group of all the placen- 
tals, their fossil ancestors, the prochoriata 

* Systematiseke Phyic^ie^ 1896, part iii., pp. 
490, 494, and 496, 


of the Cretaceous period. These are 
directly connected with the marsupiid 
ancestors of the Jurajtsic period. We will 
only specify here, as the most important 
living representatives of these four main 
groups, the rodentia, the ungulata, the 
carnivora, and the primtites. cTo the 
legion of the primates belong the prosimise 
(half-apes), the simia: (real apes), and man. 
All the members of these three orders 
agree in many important features, and are 
at the same time distinguished by these 
features from the other twenty-three orders 
of placentals. The^j are especially con- 
spicuous for the length of their bones, 
which were originally adapted to their 
arboreal manner of life. Their hands and 
feet are five-fingered, and the long fingers 
are excellently suited for grasping and 
embracing the branches of trees ; they are 
provided, either partially or completely, 
with nails, but have no claws. The den- 
tition is complete, containing all four classv .3 
—incisors, canine, premolais, and molars. 
Primates aic also distinguished from all the 
other placentals by impoilant features in 
the special consti action of the skull and 
the brain ; and these are the moie striking 
in proportion to their development and the 
lateness of their appearance in the history 
of the earth. In all these important ana- 
tomical featiiics onr human organism 
agiees with that of all the other primates ; 
man Is a true primate. 

An impartial and thorough comparison 
of the bodily structure of the primates 
forces us to distinguish two orders in this 
most advanced legion of the mammalia — 
half-apes {prosiniice or hemipiiheci) and 
apes ( St mi CP or pithed). The former seem 
in every respect to be the lowci and older, 
the latter to be the higher and younger 
order. The womb of the half-ape is still 
double or two-horned, as it is in all the 
other mammals. In the true^ ape, on the 
contrary, the right and left wombs have* 
completely amalganmted ; they blend into 
a pear-shaped womb, \Vhich the human 
mother possesses besides the ape. In the 
skull of the apes, just as in that of man, 
the orbits of the eyes 1. are 'completely 
separated from the temporal cavities by an 
osseous partition ; in the prosimia this is 
either entirely wanting or very imperfect. 
Finally, the cerebrum of the prosimia is 
either quite smooth or very slightly fur- 
rowed, and proportionately small ; that of 
the true ape is much larger, and the grey 
bed especially, the organ higher psychic 
activity, is much more developea ; thcf 
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characteristic convolutions and furrows 
appear on its surface exactly in proportion 
as the ape approaches to man. In these 
and other important respects, particularly 
in the construction of the face and the 
handSy^man presents all the anatomical 
marks of a true ape. 

The extensive order of apes was divided 
by Geoffroi, in 1812, into two sub-orders, 
which are still universally accepted in 
systematic zoology — New World and Old 
World monkeys, accordingj to the hemi- 
sphere they respeqtively inhabit. The 
American “ New World ” monkeys are 
called PlatyrrhifueX^dX-xiosiid) ; their nose 
is flat, and the nostrils divergent, with a 
broad partition. The “ Old World " mon- 
keys, on the contrary, are called collec- 
tively Catarrhtncp (narrow-nosed) ; their 
nostrils point downwards, like man’s, and 
the dividing cartilage is narrow. A further 
difference between the two groups is that 
the tympanum is superficial in the 
platyrrhmcp^ but lies deeper, inside the 
petrous bone, in the catarrhince ; in the 
latter a long and narrow bony passage has 
been formed, while in the former it is still 
short and wide, or even altogether wanting. 
F'inally, we have a much moie important 
and decisive difference between the two 
groups in the circumstance that all the Old 
World monkeys have the same teeth as 
man — />., tw enty deciduous and thirty-two 
permanent Icclh i^two incisois, one canine, 
two premolais, and thtee molars in each 
half of the jaw ), 'I'he N ew W orld monkeys, 
on the other hand, have an additional pre- 
molar in each h«ilf-jaw, or thirty-six teeth 
altogether. The fact that these anatomical 
differences of the two simian groups are 
universal and conspicuous, and that they 
harmonise with their geographical distribu- 
tion in the two hemispheres, fully authorises 
a sharp systematic division of the two, as 
well as the phylogenetic conclusion that 
for a very lon^ pePiod (for more than a 
million years) the two sub-orders have 
been developing quite independently of 
each oth^ in the western and eastern hemi- 
spheres. Theft is a most important point 
in view of the genealogy of our race ; lor 
man bears all the marks of a true 
caiarrhina; he has desceaded from some 
extinct member of this sub-order in the 
Old World. 

The numerous types of catarrhime which 
still survive in Asia and Africa have been 
formed into fwo sections for some time — 
the tailed, dog -like apes (the cynopitheci) 
and the tailless man-like apes (the anthro- 
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pomorpka). The latter are much nearer to 
man than the former, not only in the 
absence of a tail and in the general build 
of the body (especially of the head), but 
also on account of certain features which 
are unimportant in themselves, but very 
significant in their constancy. The sacrum 
of the anthropoid ape, like that of man, is 
made up of the fusion of five vertebrae ; 
that of the cynopithccus consists of three 
(more rarely four) sacral vertebrae. The 
premolar teeth of the cynopitheci are 
greater in length than breadth ; those of 
the anthropomorpha are broader than they 
arc long ; and the first molar has four pro- 
tuberances in the former, five in the latter. 
Furthermore, the outer incisor of the lower 
jaw is broader than the inner ofie in the man- 
like apes and man ; in the dog-like ape it 
is the smaller. Finally, there is a special 
significance in the fact, established by 
Seicnka in 1890, that the anthropoid apes 
share with man the peculiar structure of 
the discoid placenta^ the decidua reflexa^ 
and the pedicle of the allantois. In fact, 
even a superficial comparison of the bodily 
structure of the anthropomorpha which 
still survive makes it clear that both the 
Asiatic (the orang-outang and the gibbous 
ape) and the African (the gorilla and 
chimpanzee) representatives of this group 
arc nearer to man in build than any of the 
cynopitheci. Under the latter group we 
include the dog-faced papiomorpha, the 
baboon, and the long-tailed monkey, at a 
very low singe. The anatomical difference 
between these low papiomorpha and the 
most highly-developed anthropoid apes is 
greater in every respect, whatever organ 
we take for comparison, than the difference 
betw^een tlie latter and man. This instruc- 
tive fact was established with great pene- 
tration by the anatomist, Robert Hartmann, 
in his work on The Anthropoid Apes f he 
proposed to divide the order of Simia in 
a new way — namely, into the two great 
groups of pri maria (man and the anthropoid 
ape) and the simtee proper, or pithed (the 
rest of the catarrhinis and all the platyr- 
rhince). In any case, we have a clear proof 
of the close affinity of man and the anthropoid 
ape. 

Thus comparative anatomy proves to the 
satisfaction of every unprejudiced and 
critical student the significant fact that the 
body of man and that of the anthropoid ape 
are not only peculiarly similar, but that 

* Translated in the International Science 
Series, 1872. 
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they are practically one and the same in 
every important respect. The same 200 
boneS) in the same order and structure, 
make up our inner skeleton ; the same 300 
muscles effect our movements ; the same 
hair clothes our skin ; the same groups of 
ganglionic cells build up the marvellous 
structure of our brain ; the same four- 
chambered heart is the central pulsometer 
in our circulation; the same thiity-two 
teeth are set in the same order in our jaws ; 
the same salivary, hepatic, and gastric 
glands compass our digestive process ; the 
same reproductive organs ensure the main- 
tenance of our race. 

It is true that we find, on close examina- 
tion, certain |ninor differences in point of 
size and shape m most of the organs of 
man and the ape; but we discover the 
same, Oi sixril&r, differences between the 
higher and lower races of men, when we 
make a careful comparison-even, in fact, 
in a minute comparison of the various 
individuals of our own race. We find no 
two persons wbp have exactly the same size 
and form of nose, ears, eyes, and so forth. 
One has only to compare attentively these 
special features in many different persons 
in any large company to convince one’s 
self of the astonishing diversity of their 
construction and the infinite variability of 
specific forms. Not infrequently even two 
sisters are so much unlike as to make their 
origin from the same parents almost 
incredible. Yet all these individual varia- 
tions do not weaken the significance of the 
fundamental similarity of structure; they 
are traceable to certain minute differences 
in the growth of the individual features. 


CHAPTER HI. 

OUR LIFE 

Development of physiology in antiquity and the 
Midale Ages. Galen. Experiment and vivi> 
section. Discovery of the circulation of the 
blood by Harvey. Viulism : Haller. Teleo- 
logical and vitalistic conception of life. 
Mechanical and monistic view of the physio- 
logical processes. Comparative physiology in 
the nineteenth centu^ : Johannes Muller. 
Cellular physiology : MaxVerworn. Cellular 
pathology : Vinmow. Mammal-physiology. 
Similarity of all vital energy in man and the 
ape. 

It is only in the nineteenth century that 


our knowledge of human life has attained 
the dignity of a genuine, independent 
science ; during the course of the century 
it has deveh^ped into one of the highest, 
most interesting, and most iniportant 
branches of knowledge. Ijiis sdence of 
the vital functions,” physiology, had, it is 
true, been regarded at a much earlier date 
as a desirable, if not necessary, condition of 
success in medical treatment, and had been 
constantly associated with anatomy, the 
science of the structure of the body. But 
it was only much lafer, and much more 
slowly, than the latter tliat it could be 
thoroughly studied, asT it had to contend 
with much more serious difficulties. 

The idea of life, as the opposite of death, 
naturally became the subject of speculation 
at a very early age. In the living man, 
just as in other living animals, there were 
certain peculiar changes, especially move- 
ments, which were wanting in lifeless 
nature : spontaneous locomotion, the beat 
of the heart, the drawing of the breath, 
speech, and so forth. But the discrimina- 
tion of such “organic movements” from 
similar phenomena in inorganic bodies was 
by no means easy, and was frequently 
impossible ; the flowing stream, the flicker- 
ing flame, the rushing wnnd, the falling 
rock, seemed to man to exhibit the same 
movements. It was quite natural that 
primitive man should attribute an indepen- 
dent life to these “dead” bodies. He 
knew no more of the real sources of 
movement in the one case than m the 
other. 

We And the earliest scientific observa- 
tions on the nature of man’s vital functions 
(as well as on his structure) in the Greek 
natural philosophers and physicians in the 
sixth and fifth centuries before Christ The 
best collection of the physiological facts 
which were known at that tinld is to be 
found in the Natural History of Aristode ; 
a gieat number of ISis assertions were 
probably taken from Demoentus and 
Hippocrates. The school of the latter had 
already made attempts to explain the 
mysteiy ; it postulated as* the ultimate 
source of life in man and the beasts a 
volatile “spirit of life” (Pneuma) ; and 
Erasistratus (2&> B.a) already drew a 
distinction between the lower and the 
higher “ spirit of life,” the pneuma zoHcm 
in the heart and the pneuma psychicon in 
the brain. 

The credit of gathering thtse scattered 
truths into unity, and of making the first 
attempt at a systematic physiology, bdongs 
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to the great Greek physician, Galen ; we 
have alrcMcly rcco^ised in him the first 
great anatomist of antiquity (rf. p. 9). In 
his researches into the organs of the body 
he never lost sight of the question of their 
vital aAivity, their functions ; and even in 
this direction he proceeded by the same 
comparative method, taking for his principal 
study the animals which approach nearest 
toman. Whatever he learned from these 
he applied d needy to man. He recognised 
the value of physiological experiment ; in 
his vivisection of ap<|s, dogs^ and swine he 
made a number of interesting ex})ci imcnts. 
Vivisection has beeft made the objee t of a 
violent attack in recent ycdis, not only by 
the ignorant and narrow-minded, but by 
iheologKiil enemies of knowledge and by 
ppi fervid sentimentalists; it is, however, 
one of the indispensable methods of le- 
search into the nature of life, and has given 
us invaluable information on the most 
important questions. This was lecognised 
by Galen 1700 years ago. 

Galen reduces all the different functions 
of the body to three groups, which coue' 
spond to the three forms of the pm i*ma^ or 
vital spirit. The pneuma p^}iJiuoii-^\\\ft 
soul — which resides in ihebi.iiu andncives, 
is the cause of thought, sensation, and will 
(voluntary movement) ; the pneuma zoticon 
— the heart — is lesponsibic for the beat of 
the he ait, the pulse, and die tcmpcialure ; 
the p 7 nu/ua pliy^itcon^ scaled in the hvei, is 
the sourf c of the so-called vegetative func- 
tions, digestion and assimilation, giowlh 
and reproduction. He especially empha- 
sized the tenewal of the blood in the lungs, 
and expressed a hope that we should some 
day succeed in isolating the permanent 
element in the atmosphere — the pneuma^ 
as he calls it— which is taken into the blood 
in respiration. More than fifteen centuries 
elapsed belfcre this fnemna — oxygen — was 
discovered by Lavoisier. 

In human ^jliysiblogy, as well as in 
anatomy, the gieat system of Galen was for 
thirteen centuries the Codex aureus, the 
inviolably source of all knowledge. The 
influence of Christianity, so fatal to scien- 
tific culture, raised the same insuperable 
obstacles in this as in every other branch 
of secular knowledge. Notn single scientist 
appeared from the third to the sixteenth 
century who dared make independent 
research into man’s vital activity, and tran- 
scend the limits of the Galenic system. It 
was not untfl the sixteenth century that 
experiments were made in that direction 
by a number of distinguished physicians 


and anatomists (Paracelsus, Servetus, 
Ve'^alius, and others). In 1628 Harvey 
])ub]ished his great discovery of thecircula* 
tion of the blood, and showed that the heart 
is a pump, which drives the red stream un- 
ceasingly through the connected system of 
arteries and veins by a rhythmic, uncon- 
scious contraction of its muscles. Not less 
important were Harvey’s researches into the 
roci cation of animals, as a result of which 
e formulated the well-knowm law: Every 
living thing comes from an egg” (omnf 
vivuin ex ovo). 

The pow'erful impetus which Harvey gave 
to physiological observation and experiment 
led to a great number of discoveries in the 
sixteenth and seventeenth centuries. These 
were co-ordinated for the fir A time by the 
learned Albrecht Haller about the middle 
of the last century ; m his great work, 
Elcnienta Phy^iologim, he established the 
inheicnt importance of Ae science, inde- 
pentlcntly of its i elation to practical 
medicine. In postulating, however, a 
special “ sensitive force or sensibility ” for 
neural action, and a special “ irritability ” 
for muscular movement, Haller gave strong 
support to the erroneous idea of a specific 
“ vital force ’* { %ns vitalis ), 

For more than a century afterwards, from 
the middle of the eighteenth uiitil the 
middle of the nineteenth century, medicine 
and (especially) physiology were dominated 
by the old idea that a certain number of the 
vital processes may be traced to physical 
and chemical causes, but that othcis are 
the outcome of a special vital force which 
is independent of physical agencies. How- 
ever much scientists differed in their con- 
ceptions of its nature and its relation to the 
“soul,” they were all agreed as to its inde- 
pendence of, and essential distinction from, 
the chemico-physical forces of ordinary 
“matter"; it was a self-contained force 
{archu'tis), unknown in inorganic nature, 
which compelled ordinary forces into its 
service. Not only the distinctly physical 
activity, the sensibility of the nerves and 
irritability of the muscles, but even the 
phenomena of sense-activity, of reproduc- 
tion, and of development^ seemed so 
wonderful and so mysterious in their 
sources that it was impossible to attribute 
them to simple physical and chemical pro- 
cesses. As the free activity of the vital 
force was purposive and conscious, it led, 
in philosophy, to a complete teleolo^ ; 
especially did this seem indisputable when 
even the “ critical ” philosopher, Kant, had 
acknowledged, in his famous critique of the 
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teleological position, that, though the 
mind*s authority to give a mechanical 
interpretation of all phenomena is theo- 
retically unlimited, yet its actual capacity 
for such interpretation does not extend to 
the phenomena of organic life ; here we are 
compelled to have recourse to a purposive 
— ^therefore supernatural — principle. This 
divergence of the vital phenomena from 
the mechanical processes of life became, 
naturally, more conspicuous as science 
advancecl in the chemical and physical 
explanation of the lattet. The circulation 
of the blood and a number of other pheno- 
mena could be traced to mechanical 
agencies ; resj)iration and digestion were 
attributable to chemical processes like those 
we find in mo^-ganic nature. On the other 
hand, it sc'emed impossible to do this with 
the woiiderfiil performances of the nerves 
and mubclesi and with the characteristic 
life of the mind ; the co-ordination of all 
the different forces in the life of the indi- 
vidual seemed also beyond such a mechani- 
cal interpretation. Hence there arose a 
complete physiological dualism— an essen- 
tial distinction was drawn between inorganic 
and organic nature, between mechanical 
and vital processes, between material force 
and life-force, between the body and the 
soul. At the beginning of the nineteenth 
century this vitalism was firmly established 
in France by Louis Dumas, and in tier- 
many by Reil. Alexander Humboldt had 
already published a poetical presentation 
of it in 1795, narrative of the Lej^end 
of Rhodes ; it is repeated, with critical notes, 
in his Views of Nature. 

In the first half of the seventeenth cen- 
tury the famous philosopher, Descartes, 
starting from Harvey^s discovery of the 
circul.ition of tlie blood, put forward the 
idesi that the body of man, like that of 
other animals, is nieiely an intricate 
machine, and that its movements take 
place under the same mechanical laws as 
the movements of an automaton of human 
construction. It is true that Desc.artes, at 
the same time, claimed for man the exclu- 
sive possession of a perfectly independent, 
immaterial soul, and held that its subjective 
experience, thought, was the only thing 
in the world of which we have direct and 
certain cognisance-^** Coj^ito, ergo sum 
Yet this dualism did not prevent him from 
doing much to advance our knowledge of 
the mechanical life -processes in detail. 
Borelli followed (1660) with a reduction of 
the movements of the animal body 
to purely physical laws, and Sylvius 


endeavoured, about the same time, to give a 
purely chemical explai)^tion of the pheno- 
mena of digestion and respiration ; the 
former founded the iatromechanical^ the 
latter the iatrochemical.^ school of medicine. 
However, these rational tencfencies tipwards 
a natural, mechanical explanation of the 
phenomena of life did not attain to a 
universal acceptance and application ; in 
the course of the eighteenth century they 
fell entirely away before the advance of 
teleological vitalism. The final disproof of 
the latter and a return to mechanism only 
became possible with the happy growth of 
the new science of con»parative physiolog^y 
in the ’forties of the present century. 

Our knowledge of the vital functions, 
like our knowledgc^of the structure^ of the 
human body was originally obtained, for 
the most part, not by direct observation of 
the human organism itself, but by a study 
of the more closely-i elated animals among 
the vertebrates, especially the mammals. 
In this sense the very earliest beginning of 
human anatomy and physiology was **com- 
parative.” Hut the distinct science of 
** comparative physiology,” which embraces 
the wliole sphere of life-phenomena, from 
the lowest animal up to man, is a triumph 
of the nineteenth century. Its famous 
creator was Johannes Muller, of Herlin 
(born, the sou of a shoemaker, at Coblentz, 
in 1801). For fully twenty-five years —from 
1833 to 1858— this most versatile and most 
comprehensive biologist of our age evinced 
an activity at the Berlin University, as 
professor and investigator, which is only 
comparable with the associated work of 
Haller and Cuvier. Nearly every one of 
the great biologists who have taught and 
worked in Germany for the last sixty years 
was, directly or indirectly, a pupil of 
Johannes Muller. Starting from the 
anatomy and physiology of m,>n, he soon 
gathered all the chief groups of the higher 
and lower animals within his sphere of 
comparison. As, moreover, he compared 
the structure of extinct animals with the 
living, and the healthy organism with the 
diseased, aiming at a philosipphicf grouping 
of all the phenomena of life, he attained a 
biological knowledge far in advance of his 
predecessors. 

The most valuable fruit of these compre- 
hensive studies of Johannes Muller was his 
Manual of Human Physiology. This 
classical work contains much more than 
the title indicates ; it is th^ sketch of a 
comprehensive “ comparative biology.” It 
is still unsurpassed in respect of its contents 



and range of investigation. In particular, 
we find the method j of obseivation and 
experiment applied in it as mastci fully as 
the philosophic processes of induction and 
deduction Muller was originally a vitalist, 
like alb the physiologists of his time 
Nevertheless, the current idea of a vital 
foice took d novel form in his speculations, 
and gradually transfoimed itself into the 
very opposite For he attempted to explain 
the phenomena of life mechanically in every 
department of physiology II is “trans- 
figured*' vital force was not the 

physical and chemici&l laws of the rest of 
nature, but entirely abound up with them. 
It was, in a word, nothing moie than life 
Itself — that IS, the sum of all the movements 
which we perceive m the living orginism 
He sought especially to give them the same 
mechanical interpietation m the life of the 
senses and of the. m id as in the working 
of the muscles , the same in the phenomt na 
of circulation, respirition, and digestion as 
in generation and development Muller's 
success waS chiefly due to the fact th it he 
always began with the simplest life pheno- 
mena of the lowest anim ils, and followed 
them step by step m their gradual develop 
ment up to the very highcot, to m in In 
this his metliod of critual con p ^rtson 
proved Its V line both trom tliephysioJog cd 
and fiom the aniloimcci point of view 
Johannes Mullci is, moreover, the only 
gieat scientist who his equally cultivated 
these two bi inchts of rest irch, and com- 
bined them With (qual biilli incy Imnn- 
diatelv after his dt ith his vist scicntihc 
kingdom fell into four distinct provinces, 
which are now neirly always rcpiescnlcd 
by four or mort uiaiis — human and cum 
parative anatoinv, pathological anatomy, 
physiology, and the histoiy of evolution. 
This division of Mullei s immense u dm of 
learning iT>ib5S h is been compaied to the 
rending of the cm])ir( which Akxaiidci the 
Great h id consuli ^ wted and lulcd 
Among ths. “m my pupils of Johinnts 
Muller who, cithci duiing his hfciimt oi 
after his death, Ia])our(d hud fur the 
advancelhenl *of the vai lous branclu s of 
biology, one of the most foitunilc — if not 
the most impoitant — was ihcodoi 
Schwann V/hen the ablg hot mist Schlei 
den, in 1838, indicated the cell as the 
common elementary organ of all plants, 
and piovcd that all the diffeicnt tissues of 
the pi int are merely combinations of cells, 
Johannes Muller recognised at once the 
cxtraoidmary possibilities of this impoitan 
discovery. He himself sought to point oui 


the same composition in the various tissues 
of the am mil body — for instance, in the 
spinal cord of vertebrates — and thus led 
his pupil, Schwann, to extend the discovery 
to all the animal tissus This difficult task 
was accomplished by Schwann in his 
Murouopic Re^earuke^ into the Accordance 
tn the Structure and Growth of Plants and 
Annnals (1839) Thus was the foundation 
laid of the “ cellular theory,” the profound 
importance ot which, both in physiology 
and anatomy, has become clearer and more 
widely recognised in each subsequent year 
Moreover, it was shown by two other 
puDils of Johannes Muller — the able physio- 
logist, Ernst Brucke, of Vienna, and the 
distinguished histologist, Albeit Kolliker, 
of Wurzburg — that the activity of all 
organisms is, in the ultimate analysis, the 
activity of the components of their tissues, 
the microscopic cells Brucke correctly 
denominated the cells the “elementary 
orginisms,” and showed that, in the body 
ot man ind of ill other animals, they are 
the only ictuil independent factors of the 
life process Kolliker earned special dis- 
tinction, not only m the construction of the 
whole science of histology, but p irticularly 
by showing that the animal ovum and its 
products aie simple cells 

Still, howe\cr widely the immense impor- 
tan eof thecclliil ir lhtor\ for ill biological 
leseaiJi wis ( kiiowkdged, the “ cellular 
physiology’ win h is b isc d on it only began 
an in k ptndt lU ck v'^lopincnt very recently 
In this \li\Vcrwoin ol Jc ni'leaineda two- 
k)kl d stin( tion In his Pw ho physiologiccU 
Stiuh j of the Proii tx (ibS9)he showed, as 
a It suit of an nij^cnious senes of experi- 
ment il icsciiches, that the “theory of a 
cell soul ” which I put forwaid m 1866* is 
completely ( st iblished by in accurate study 
of the unucllu'ir prolozoi, and that “the 
psychic phcnoinc n i of the piotistje form the 
budge which unites the chemical processes 
of inorg inic nature with the mental life of 
the hi Jit St anim ils ” Vei worn has further 
tk V elope d these views, and based them on 
thf modem theory of evolution, in his 
U n ral Phy noh^y This distinguished 
woik icturns to the comprehensive point of 
\ u w of J oh innes Muller, in opposition to 
the one sided and narrow methods of those 
m nk 111 physiologists who think to discover 
iht niture of ihe vital phenomena by the 
exclusive aid of chemical and physical 
experiments Verworn showed that it is 

* /di seeltn unJSeelen zelhn Ernst ITacckel. 
Geiammelte populire Vortrage. /. Heft, 1878. 
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only by Muller's comparative method and 
by a profound study of the physiology of the 
cell that we can reach the higher stand- 
point which will give us a comprehensive 
survey of the wonderful realm of the pheno- 
mena of life. Only thus do we become con- 
vinced that the vital processes in man are 
subject to the same physical and chemical 
laws as those of all other animals. 

The fundamental importance of the 
cellular theory for all branches of biology 
was made clear in the second half of the 
nineteenth century, not only by the rapid 
progress of morphology and physiology, but 
also by the entire reform of that bit)Jogical 
science which has always been deemed most 
important on account of its relation to 
practical msdicine — pathology, or the 
science of disease. Many even of the older 
physicians were convinced that human 
diseases were natural phenomena like all 
other manifestations of life, and should be 
studied scientifically like other vital func- 
tions. Particular schools of medicine, the 
latropbysical and the latrochemical, had 
already in the seventeenth century at- 
tempted to trace the sources of disease 
to certain physical and chemical changes. 
However, the imperfect condition of science 
at that period precluded any lasting result 
of these efforts. Many of the older theories, 
which sought the nature of disease in super- 
natural and mystical causes, were aln)ost 
universally accepted down to the middle 
of the mneteenth century. 

It was then that Rudolf Virchow, another 
pupil of Muller, conceived the happy idea 
of transferring the cellular theory from the 
healthy to the diseased organism ; he sought 
in the more minute metamorphoses of the 
diseased cells and the tissues they com- 
posed the true sources of those larger 
changes which, in the form of disease, 
threaten the living organism with peril and 
death. Especially during the seven years 
of his professorship at Wurzburg (1849-56) 
Virchow pursued his great task with such 
brilliant results that his Cellular Pathology 
(published in 1858) turned, at one stroke, 
the whole of pathology and the dependent 
science of practical medicine into new and 
eminently fruitful paths. This reform of 
medicine is significant for our present 
purpose in that it led to a monistic and 
purely scientific conception of disease. In 
sickness, no less than in health, man is 
subject to the same “ eternal iron laws” of 
physics and chemistry .as all the rest of the , 
organic world. 

Among the numerous classes of animals 


which modern zoology distinguishes, th^ 
mammals occupy a ure-eminent position, 
not only on morphological grounds, but 
also for physiological reasons. As man 
belongs to the class of mammals (see p. 10) 
by every portion of his ffeme, me must 
expect him to share his characteristic 
functions with the rest of the mammals. 
Such we find to be the case. The circu- 
lation of the blood and respiration are 
accomplished in man under precisely the 
s.'iuie laws and in the same manner as in 
all the other mammals — and in theu alone; 
they are determined oy the peculiar struc- 
ture of their heart andi!ungs. In mammals 
only is all the arterial blood conducted 
from the left ventricle of the heart to the 
body by one, the left^ branch of the*j^orta, 
while in birds it p>asses along the right 
branch, and in reptiles along both branches. 
Tiie blood of the mammal is distinguished 
from that of any other vertebrate by the 
circumstances that its red cells have lost 
their nucleus (by reversion). The respi- 
ratory movements are effected 'largely by 
the diaphragm in this class of animals 
alone, because only in them does it form a 
complete partition between the pectoral 
and abdominal cavities. Special impor- 
tance, however, in this highest class of 
animals, attaclies to the production of 
milk in the breasts (mamma), and to the 
peculiar method of the rearing of the young, 
which entails the supplying of the offspring 
with the mother’s milk. As this nutritive 
process reacts most powerfully on the other 
vital functions, and the maternal affection 
of mammals must have arisen from this 
intimate form of rearing, the name of the 
class justly reminds us of its great impor- 
tance. In millions of pictures, most of 
them produced by painters of the highest 
rank, the ‘‘madonna with the child” is 
revered as the purest and noisiest t^e of 
maternal love — the instinct which is found 
‘n its extreme form the exaggerated 
tenderness of the mother-ape. * 

As the apes approach nearest to man of 
all the mammals in point of structure, we 
shall expect to hear the sama of tneir vital 
functions ; and that we find to be the case^ 
Everybody knows how closely the habits, 
the movements^ the sense-activity, the 
mental life, and the parental customs of 
apes resemble those of man. Scientific 
physiology proves the same significant 
resemblance m other less familiar processes, 
particularly in the working af me h^ut, 
the division of the breasts, and the sexual 
life. Ill the latter connection it isespedally. 
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noteworthy that the mature females of 
many kinds of apd^ buder a penodical 
discharge of blood from the womb, which 
corresponds to the menstruation of the 
human female.^ The secretion of the milk 
m the ^nds and the suctorial process also 
take place in the femile ape ih precisely 
the same fashion as m Momcn 
Finally, it is of especial incCicst that the 
speech of apes seems on physiological 
comparison to be a stage in the form ition 
of aiticulate human speech Among living 
apes there is an Indian species which is 
musical; hylobale^ wndacfylu^ 2. 
full octave in peifdllly pure, hatmonious 
half-tones. Noimparti il philologist can hesi- 
tate any longer to admit that our elaborate 
rational langii ige has been slow I ^ and 
giadually developed out of the imteifeci 
speech of our Pliocene simian ancestors. 
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II 

COMPAR\TiVE ontogeny, or the science of 
the development olTlie individual animal, 
Is a child of the nineteenth c entury m even 
a truer sense than comparative anatomy 
and physiology. How is the child formed 
m the methePS womb? How do animals 
evolve fiom ova? How does the plint 
come forth from the seed ? These pi e,^ii.iiit 
questions have occupied ibcrthoughtful mind 
mr l^ousands ot years Yet it is only 
seventy years since the embryologist Baer 
pointed out the correct means and methods 
for penetrating into the mystciies of embry- 
onic life ; It li only forty yeai a since Darwin, 
by his reform of the theoiy ol descent, gave 
the key which should open the long 


closed door, and lead to a knowledge of 
bryonic agencies. As I have endeavoured 
to give a complete, popular presentation of 
this very interesting but difficult study in the 
fiist section of my Anikropo^eny^ 1 shall 
confine myself here to a brief survey and 
discussion of the most important pheno- 
mena Let us first cast an historical glance 
at the older ontogeny,’ and the tlieory of 
preformation which is connected with it. 

The classical woiks of Aristotle, the 
man> sided “father of science,” are the 
oldest krown siientific souices of embry- 
ol< vy, as we found them to be for compara- 
tivc inalomy Not only in his gic it natural 
histotv, but also in a small special work, 
Biifc Roods on ihe Generation and Develops 
vi?it of Animahj the great* philosopher 
gives us a host of mteiesting facts, adding 
miny observations on their significance ; it 
was not until our own da>s thit many of 
them weie fully appiecnied, and, indeed, 
we may siy, discoveied atresh Naturally, 
many fables and errors are mixed up with 
them , It was» all thit was known at that 
time of the hidden giowth of the human 
geim Yet duiing the Jong space of the 
next two thousand years the slumbtiing 
S( lenre made no fuither progiess It was 
not until the < ommrnccment of the seven- 
teenth centuiy thit thcie was i renewal ot 
activity In 1600 the Italian anitomist, 
habiifius ab AninpLniknte, published at 
Padua the first jnctuics and descriptions of 
the einbi os of m in and vonie of the higher 
anmiil , in 16*^7 the famous Mat cello 
Malpighi of Bologn i, a distinguished 
pioneer alike in zoology and botany, pub 
lished the fitst consistent exposition of the 
growth of the chick in the liatchcd egg. 

All these older scientists were possessed 
with the idea that the complete body, with 
all Its pans, was already contained m the 
ovum of animals, only it was so minute 
and transparent that it could not be 
detected; that, therefore, the whole develop- 
ment was nothing more than a growth^ or 
an “unfolding" of the parts that wtre 
alieady “in lolded" {tnvolutce) This erro- 
neous notion, almost universally accepted 
until the beginning of the present century, 
IS called the “pit oimation theory", some- 
times it is called the “evolution theory" 
(in the liteial sense of “unfolding”) ; but 
the latter title is accepted by modem 

* Ontogeny d<.-»cribes the formatujn of the 
Individual , Jhylo^eny the genesis of a species or 
Urger group ; b^ogeny the development of life ip 
cither sense* 
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scientists for the very different theory of 
“ transformation.” 

Closely connected with the preformation 
theory, and, as a logical consequence of it, 
there arose in the last century a further 
theory which keenly interested all thought- 
ful biologists — the curious “theory of scatu- 
lation As it was thought that the outline 
of the entire organism, with all its pirts, 
was present in the egg, the ovary of the 
embryo had to be supposed to contain the 
ova of the following generation ; these, 
again, the ova of the next, and so on m 
infinitum / On that basis the distinguished 
physiologist Haller calculated that God h id 
created together, 6,000 years ago— on the 
sixth day o{ his creator! il labours — the 
germs of 2op, 000, 000, 000 men, and ingeni- 
ously packed them all in the ovai y of our 
venetable mother Eve. Even the gifted 
philosopher Leibnitz fully accepted this con- 
clusion, and embodied it in his monadist 
theory ; and as, on his theory, soul and 
body are in eternal, msepaiable companion- 
ship, the consequence had to be accepted 
for the soul ; “ the souls of men have 
existed in oiganised bodies in their ances- 
tors from Adam downwaids — that is, fiom 
the veiy beginning of thin., ^ ’ 

In the month of Novemb 1, 1759, a yo ing 
doctor of twenty-six years, C isj) xr 1 * iicdiich 
Wolff (son of a Berlin tailoi), published his 
dissertation for the degiee at Halle, under 
the title rhroria Generattonjs Suppoited 
by a senes of most laboiious and piins- 
taking obseivations, he prove 1 the entire 
falsity of the dc»minant theories of piefor- 
mation and scatiilation In the hatched 
egg theie is at fust no trace of the coming 
chick ind its orgins , instead of it we tiiul 
on top of the yolk a smill, circular, white 
disk. Thi*' thin “germinal-disk” becomes 
gradually round, and then breaks up into 
four folds, lying upon each other, these are 
the rudiments of the four chief systems of 
organs — ^the nervous system ab >ve, the 
muscular system underneith, the vascular 
system (with the heart), ani, finally, the 
alimentary canil Thus, as Wollf justly 
remarked, the einbi yonic development docs 
not consist ih an unfolding of pre-formed 
organs, but in a series of new constructions^; 
It IS a true epts^enests. One part arises iflei 
another, and all make their appearan^^e 111 
a simple form, which is very ditfeient fio n 
the later structure. This only appears after 
a senes of most remarkable formations. 

* laterally ** boxing-up” or “packing”; the 

force of the teim appears in the next sentence. 


Although this great discovery — one of the 
most impoitantof the^ighteenth century— 
could be diiectly proved by a verification 
of the facts Wolff had observed, and 
although the “ theory of gejferation ” which 
was founded on it was in realif^ not a 
theory at .111, but a simple fact, it met with 
no sympithy whitcvei for half a centuiy. 
It wis puticiilaily retarded by the high 
authority of Hallci, who fought it strenu- 
ously with the dogmitic assertion that 
“ there is no such thing as development : 
no p irt of the animalibodv is formed before 
another ; all wcie created together.” Wolff, 
who had to go to St ‘Petersburg, was long 
in his grave befoi e the forgotten facts he 
had obseived wcic discovered afjresh by 
Oken at Jena m 06 

Afiei Wollts “epigenesis theory” had 
b“en established by Oken and Neckel 
(whose impoitant woik on thedevelopme t 
of the alimentary canal was translated from 
Latin into German), a numbci of young 
German scientists devoted themselves 
eagerly to moie accui.atc and embryological 
research The most impoitant and success- 
ful of these was Carl Ernst Baer. His 
piincipal wink appealed in 1828, with the 
title, Hisiof y of the Dirjelopment of 
Annnals Olnervafiom and Reflections. 
Not only are the phenomena of the forma- 
tion of the geim cleaily illustrated and 
fully described in it, but it adds a number 
of very pitgnant speculations In particu- 
lar, the foiiii of the embryo of man and 
the mammils is coiiectly presented, and 
the v.istly dilfoi ent devc lopment of the lower 
invertebrate animals is also considered. 
The two leaf -like layers which appear 
in the round germ disk of the higher 
vertebrates lust divide, according to Baer, 
into two finther Iiycis, and these four 
germinal layers are transfoimed into four 
tubes, which icpresent the lundamental 
organs — the skin-layer, the muscular-laycr, 
the vascular-layer, add the mucous-laycr. 
Then, by very complicafed evolutionary 
pi oc esses, the later organs arise in substan- 
tially the s ime manner in man and all the 
other veitebrates The three chief gro^s 
of invcitebrates, which, in their turn, diner 
widely from each othei, have a very different 
development. 

One of the most important of Baer’s 
many discoveries wa^ the finding of the 
human ovum Up to that time the little 
vesicles which are found in great numbers 
in the human ovary and in that of all other 
mammals had been taken for the ova Baer 
was the first to prove, in 1827, that the real 
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ova are enclosed in these vesicles — ^the 
^'Graafian follicles” — and much smaller, 
being tiny spheres oiie-i20th inch in 
diameter, visible to tne naked eye as minute 
specks under favourable conditions. He 
discovered likewise that from this tiny 
ovum 0^ the mammal there developes first 
a characteristic germ -globule, a hollow 
sphere with liquid contents, the wall of 
which forms the slender germinal mem- 
brane, or blastoderm. 

Ten years after Baer had given a firm 
foundation to embryological science by his 
theory of germ-layers a new task confronted 
it on the establishment of the cellular 
theory in 1838. \^hat is the relation of 
the ovum and the layers which arise from 
it to the tissues and cells which compose 
the fully-developed organism ? The correct 
answer to this difficult question was given 
about the middle of this century by two 
distinguished pupils of Johannes Muller — 
Robert Remak, of Berlin, and Albert 
Kolliker, of Wurzburg. They showed that 
the ovum is at first one siniple cell, and 
that the many geiminal globules, or gra- 
nules, which arise from it by repeated 
segmentation are also simple cells. From 
this mulberry-like group of cells are con- 
structed first the germinal layers, and 
subsequently by diffi rentiation, or division 
of labour, all the different organs. Kolliker 
has the further merit of showing that the 
seminal fluid of male animals is also a mass 
of microscopic cells. The active pin-shapcd 
“seed -animalcules,” ox spermatozoa^ in it are 
merely ciliated cells, as I first proved in the 
case of the seed-filaments of the sponge in 
1866. Thus it was shown that both the 
materials of generation, the male sperm 
and the female ova, fell in with the cellular 
theory. That was a discovery of whit h the 
great philosophic significance was not 
appreciated until a much later date, on a 
close study of the phenomena of conception 
in 1875. 

All the older jtudies in embryonic 
development concern man and the higher 
vertebrates, especially the embryonic bird, 
since hen’s eggs are the largest and most 
convenitnt objects for investigation, and 
are plentiful * enough to facilitate experi- 
ment ; wc can hatch them in the incubator, 
as well as by the natural function of the 
hen, and so observe frdln hour to hour, 
during the space of three weeks, the whole 
series of formations, from the simple germ- 
cell to the complete organism. Even Baer 
had only been able to gather from such 
observation! the fact that the different 


classes of vertebrates agreed in the charac<> 
teristic form of the germ-layers and the 
growth of particular organs. In the innu- 
merable classes of invertebrates, on the 
other hand — that is, in the great majority 
of animals— the embryonic development 
seemed to run quite a different course, and 
most of them seemed to be altogether with- 
out true germinal layers. It was not until 
about the middle of the century that such 
layers were found in some of the inverte- 
brates. Huxley, for instance, found them 
in the medusne in 1849, Kolliker in the 
cephalopocls in 1844. Particularly impor- 
tant was the discovery by Kowalewsky 
(1886) that the lowest vertebrate — the 
lanc^Iot, or amphioxus — is developed in 
just the same manner (and a very original 
fashion it is) as an invertebrate, apparently 
quite remote, tunicate, the sea-squirt, or 
ascidian. Even m some of tlie worms, the 
radiator and the articulata, a similar forma- 
tion of the geiniinal layers was pointed out 
by the same ol)scrver. I myself was then 
(since 1886) occupied with the embryology 
of the sponges, corals, medusae, and sipho- 
nopliora, and, as I found the same forma- 
tion of two piimj^fy germ-layers every where 
in these lowest classes of multicellular 
animals, I came to the conclusion that this 
impoiunt embryonic feature is common to 
the entire animal world. 'I'hc circumstance 
that in the sponges and the cnidaria 
(pol>ps, medusoi, etc.) the body consists for 
a lung time, sometimes throughout life, 
merely of two simple layers of cells, seemed 
to me especially significant. Huxley had 
already (11849) compared these, in the case 
of the medu'^.'v, with the two primary ger- 
minal layers of the vertebiates. On the 
giound of these observations and compari- 
sons I then, in 1872, in my Philosophy of 
the published the “theory of 

the gastr.ea,” of winch the following are 
the essential points : — 

I. — Tli(‘ whole animal world falls into 
two essentially different groups, the uni- 
cellular primitive animals (Protozoa) and 
the multicellular animals with complex 
tissues (Metazoa). The entire organism 
of the protozoon (the rhizopods or the 
infusoria) remains throughout life a single 
simple cell (or occasionally a loose colony 
of cells without the formation of tissue, a 
cornobium). The organism of the metazoon, 
on the contrary, is only unicellular at the 
commencement, and is subsequently built 
up of a number of cells which form 
tissues. 

II. — Hence the method of reproduction 
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tind development is very different in each 
of these great categories of animals. The 
protozoa usually multiply by non-sexucU 
means, by fission, gemmation, or spores ; 
they have no real ova and no sperm. The 
metazoa, on the contrary, are divided into 
male and female sexes, and generally pro* 
pagate sexually, by means of true ova, which 
are fertilised by the male siierm. 

I II . — Hence, furtbei , true germinal layers, 
and the tissues which are formed from 
them, arc found only in the metazoa ; they 
are entirely wanting in the protozoa. 

IV. — In all the metazoa only two primary 
layers appear at first, and these have always 
the same essential significance \ from the 
^/^layer the external skin and the nervous 
system are developed ; from the inner layer 
are foicnied tlie alimentary canal and all the 
other organs. 

V. — I called the germ, which always 
arises first from the impregnated ovum, 
and which consists of these two primary 
layers, the “ gut-larva or the gasirula ; 
its cup-shaped body with the two layers 
encloses originally a simple digestive cavity, 
the primitive gut \^tprogastcr ox archente- 
r(m\ and its simple openiiig is the primitive 
moutli (the prosionta or blast oponts). These 
are the earliest organs of the multicellular 
body, and the two cell-layers of its enclosing 
wall, which are simple epilliclia, are itS 
earliest tissues ; all the other organs and 
tissues are a later and secondary growth 
from these. 

VI. — From this similarity, or homolvgy^ 
of the gastrula, in all cla«;ses of compound 
animals I drew the (oncliision, in viitue of 
the biogenotic law(p.29\t]nt all the metazoa 
come originally fiom one simple ancestral 
form, the gastreea^ and that this ancient 
( Lauren tian), long-extinct form had the 
structure and composition of the actual 
gastrula, in wliich it is preserved by 
heredity. 

VII. — ^Thisphylogenetic conclusion, based 
on the comparison of ontogenetic facts, is 
confirmed by the circumstance that there 
are several of these gastrfcades still in 
existence (gastreemaHa^ cyemaria^ physe- 
maria^ etc.^ and also some ancient forms 
of other animal groups whose organisation 
is very little higher (the olynthus of the 
sponges, the hydra^ or common fresh-water 
polyp, of the cnidaria, the convoluta and 
other cryptocaela, or worms of the simplest 
typ“, of the platodes). 

vIII. — In the further • development of 
the various tissue-forming animals from the 
gastrula we have to distinguish two principal 


groups. The earlier and Umer types (die 
cceUnicria or ctccelomids have no body cavity, 
no vent, and no bloo^ ; such is the case 
with the gastraedes, sponges, cnidaria, and 
platodes. The later and higher types (the 
ccelomaria or bilaferia\ on the other hand, 
have a true body cavity, eand gimerally 
blood and a vent ; to these we must refer 
the worms and the higher types of animals 
which were evolved from these later on, the 
echinodermata, mollusca, articulata, tuni- 
ca ta, and vertebra ta. 

Those are the main points of my “gastraea 
theory”; 1 have since enlarged the first 
sketch of it (given ^n 1872), and have 
endeavoured to substantiate it in a series 
of “Studies of the gastuea theory” (1873- 
1884). Although it was almost universally 
1 ejected at first, and fiercely combayid for 
ten years by many authorities, it is now 
(and has been for the last fifteen years) 
accepted by nearly all my colleagues. Let 
us now see what far-reacliing const quences 
follow fiom it, and from the evolution of 
the geim, especially with regard to our 
great question, “ the place of man in 
nature.” 

Tli(‘ human ovum, like that of all other 
an ni.ils, is a single cell, and this liny 
gloliiilar (*"g-rell i about the i2olh of an 
inch in diriiiicln) has just the same charac- 
teristic appearances as that of all othei 
viviparous organisms. I'he little ball of 
protoplasm is surrounded by a thick, trans- 
paicnt, finely reticulated membrane, called 
the zonapelhaida ; even the little, globular, 
germinal vesicle (the cell-iiu( leus), which is 
enclosed in the protoplasm (the cell-body), 
is of the sairu* size and the s.imc qualities 
as in the re'-t of the mimmals. The same 
applies to the active spcimalozoa of the 
male, the niiiiute, thread-like, ciliated cells 
of wliKh millions are found in every drop 
of the seminal fluid ; on account of their 
life-like movements they were jDreviously 
taken to be forms of life, as the name indi- 
cates (spermatozoa = s])^rm-animals). More- 
over, the origin of both these important 
sexual cells in their respective organs is the 
same in man as in the other mammals ; 
both tlie ova in the ovary of tjic fefiialc and 
the spermatozoa in the spermariiim of the 
male arise in the same fashion — they always 
come from cells, which are originally derived 
from the coelouS' epithelium, the layer of 
cells which clothes the cavity of the body* 

The most important moment in the life 
of every man, as in that of all other complex 
animals, is the moment in whiqji he begins 
his individual existence ; it is the moikient 
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when the sexual cells of both parents meet 
and coalesce for the formation of a single 
simple cell. This n^ cell, the impregnated 
egg-cell, is the individual stem-cell (the 
£y/(^/a),the continued segmentation of which 
produces the cells of the germinal layers 
and thQigastrufe. With the formation of 
this cytula, hence in the process of concep- 
tion itself, the existence of the personality, 
the^ independent individual, commences. 
This ontogenetic fact is supremely impor- 
tant, for the most far-reaching conclusions 
may be diiiwn fiom it In the first place, 
we have a clear perception that man, like 
all the other complei? animals, inheuts all 
his pcisoiial characteristics, bodily and 
mental, fioin his patents ; and, further, we 
come to the momentous conclusion tliat the 
new peison.ility which aiises thus can lay 
no claim to “ immortality.” 

Hence the minute pioccsses of concep- 
tion and scximI gcneititiou me of the first 
impoi tancc. We ai e, liowevei , only familiar 
with their details since i87<;, wlien Oscar 
Hertwig, my pupil and fellow -Liavcller at 
that time, b»gin his reseaiches into the 
impregnation of the of the sea-urchin 
at Ajaccio, in Coi su a. 1 he beautiful capital 
of the island m whi< li N ipoleon I. wa^ torn 
in 1768 was also the spot in which the 
mysteries of animal conception wcic late- 
fully studied for the tir^t time 111 their most 
impoitant nsfu i I'j. I leilvv* { found that the 
one esaciitial ileinciit m (ouuplion ij the 
coalescmicc ol the scxiud < ells .and tlietr 
nuclei. Only one out of the millions of 
male ciliated t'ella whuh picjs round the 
ovum pcnetiates to its uik Icih. The nuclei 
of both cells, of tlie spoil iiato/oon and of 
the ovum, drawn ti\4' tlni by a inystnious 
force, wlikh we take to be a Oumual 
sense-activity, related to smell, a])pioafh 
each other and melt into one. Thus, by 
the sensitive perception of the' exual nuclei, 
following upon a kind of “ei otic rhemuo- 
Iropism,” a new cell is foimcd, which iiiutcs 
in itself the inhciited cpialities of both 
parents ; the nucleus of the sperinato/oon 
conveys the paternal features, (he nitf lens 
of the ovum those of the mother, to the 
stem-cell, •frorr^ which the child is to b* 
developed. That applies both to the boiJily 
and to the mental chai. id eristics. 

The formation of the germinal Jayeis by 
tho repeated division of tlfb stem-cell, the 
growth of the gaslrula and of the latei gei m- 
structures which succeed it, take place in 
man in just the same manner as m tJic 
other higher mammals, under the pe iil.ar 
conditions which diffeientiate this gioup ! 


from the lower vertebrates. In the earliet^ 
stages of development these special 
characters of the placentalia are not to be 
detected. The significant embryonic or 
larval form of the chordula, which succeeds 
the gastrula, has substantially the same 
structure in all vertebrates ; ^ a simple 
straight rod, the dorsal cord, lies length- 
ways along the main axis of the shield- 
shaped body — the “embryonic shield”; 
above the cord the spinal marrow dcvelopes 
out of the outer germinal layer, while the 
gut makes its appearance underneath. 
Then, on both sides, to the right and left 
of the axial rod, appear the segments of 
the “ pro-vertebr.e ” and the outlines of the 
muscular plates, with which the fui ination 
of the membcis of the vertcluate body 
begins. Ihe gill-clefts appear on either 
side of the fore-gut ; they aie the openings 
of the gullet, ihiougli which, in our primitive 
fish-ancestois, the water which had entered 
at the mouth for bicathing purposes made 
its exit at the sules of the head By a 
tenacious heicdity these gili-clefts, which 
have no meaning except for our fish-like 
aquatic ancestors, arc still pieserved in the 
Ciuhtyool man and all the other vertebrates. 
They dioajij^c ir after a time. Even after 
the five ve-»i Ic^ of the embryonic biain 
.aiipear in the head, and the nidimeiits of 
the eyes and e.us at the sides, and after 
the li'g'- out at the b.ue of the fish- 

like enibivo, in the foim of two roundish, 
tiat buds, the hetus is still so like that of 
other vei U brates that it is indistinguishable 
fiom them. 

The substantial siinilniity in outer form 
and inner suuctuie which cliaiactciises the 
embryo of man and other vcitebrates in 
this e.aily stage of developincut is an 
embryological fact of the first importance ; 
fiom It, by the fundamental law of biogeny, 
we may diaw the most momentous con- 
clusions. There is but one explanation of 
it— heiedity from a common parent form. 
When wc sec that, at a ceitain stage, the 
embiyos of man and the ape, the dog and 
the labbit, the pig and the sheep, although 
iecoj”us;ible as higher vertebrates, cannot 
bo distinguished from each other, the fact * 
can only be elucidated by assuming a 
common parcnla^c. And this explanation 
is sticngthencd when we follow the sub- 
sequent divergence of these embryonic 
forms. The neaier two animals are in 
their Ik dily stiutturc, and, theiefoic, in the 
scheme ol uatiiie, so much the longer do 
wo tind then embryos retain this resem- 
blance, and so much the nearer do they 
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approach eadi other in the ancestral tree of 
their respective group, so much the closer 
is their genetic relationship. Hence it is 
that the embryos of man and the anthropoid 
ape retain the resemblance much later, at an 
advanced stage of development, when their 
distinction from the embryos of other 
mammals can be seen at a glance. I have 
illustrated this significant fact by a juxta- 
position of corresponding stages in the 
development of a number of different 
vertebrates in my Natural History of 
Creation and in my Anthropogeny, 

The great phylogenetic significance of 
the resemblance we have desenbed is seen, 
not only in the comparison of the embryos 
of vertebrates, but sdso in the comparison 
of their protective membiancs. All verte- 
brates of tht three higher classes — reptiles, 
birds, and mammals — are distinguished 
from the lower classes by the possession 
of certain special fictal membranes, the 
amnion and the serolemma. The embryo 
is enclosed in these membranes, or bags, 
which are full of water, and is thus pio- 
tected from pressure or shot k. This provi- 
dent arrangement probably aiose during 
the Permian period, when the oldest reptiles, 
the prorepiilia^ the common ancestors of all 
the amniotes (animals with an amnion\ 
completely adapted themselves to a life on 
land. Their direct ancestors, the amphibia, 
and the fishes are devoid of these fcctal 
membranes ; they would have been super- 
fluous to these inhabitants of the water. 
With the inheiitance of these protective 
coverings are closely connected two other 
changes in the amn>otes : fiistly, the entire 
disappearance of the gills (while the gill 
arches and clefts continue to be inherited 
as “ rudimentary organs ”) ; secondly, the 
construction of the allantois. This vesicular 
bag, filled with water, grows out of the hiiid- 
gut in the embryo of all the amniotes, and 
IS nothing else than an enlargment of the 
bladder of their .imphibious ancestors. 
From its innermost and inferior section is 
formed subsequently the permanent bladder 
of the amniotes, while the larger outer 
part shrivels up. Usually this has an im- 
portant part to play for a long time as the 
respiratory organ of the embiyo, a number 
of large blood vessels spreading out over 
its inner surface. The formation of the 
membranes, the amnion, and the sero- 
lemma, and of the allantois, is just the 
same, and is affected by the same compli- 
cated process of growth, in man as jn 
all the other -ini motes ; man is a true 
amnioie. 


The nourishment of the foetus in the 
maternal womb is effected, as is well known, 
by a peculiar organ, richly supplied with 
bipod at its surface, called the placenta^ 
This important nutritive organ is a spongy 
round disc, from six to eight inches in 
diameter, about an inch thick, and one or 
two pounds in weight ; it is separated after 
the birth of the child, and issues as the 
“after-birth.” The placenta consists of 
two very different pai ts, the fetal and the 
maternal part. The latter contains highly- 
developed sinuses, which retain the blood 
conveyed to them by the arteries of the 
mother. On the omer hand, the fetal 
placenta is formed byi^innumerable branch- 
ing tufts or vilh, which grow out of the 
outer surface of the allantois, and derive 
their blood from the umbilical vesd«;ls. The 
hollow, blood - filled villi of the fetal 
placenta protrude into the sinuses of the 
maternal placenta, and the slender mem- 
brane between the two is so attenuated 
that it offers no impediment to the direct 
interchange of mateiial through the nutri- 
tive blood-stream (by osmosis). 

In the older and lower groups of the 
placentals the entire surface of the chorion 
IS covered with a number of short villi ; 
these “ chorion-villi ” take the form of pit- 
like depressions of the mucous membrane 
of the mother, and are easily detached at 
birth. That happens in most of the ungu- 
lata (the sow, camel, mare, etc.), the cetacea, 
and theprosimise ; these “malloplacentalia” 
(animals with a diffuse placenta) have been 
denominated the indeciduata. The same 
formation is present in man and the other 
placentals in the beginning. It is soon 
modified, however, as the villi on one part 
of the choiion are withdrawn ; while on 
the other part they grow proportionately 
stronger, and unite intimately with the 
mucous membrane of the womb. It is in 
consequence of this intimate blending that 
a portion of the uterus is detached at birth, 
and carried away with loss of blood. This 
detachable membrane — the decidua — is a 
characteristic of the higher placentalia, 
which have, consequently, been grouped 
under the title of deciduata; to thfelt category 
belong the camassia, rodentia, simiae, and 
man. In the carnassia and some of the 
ungulata (the elephant, for instance) the 
placenta takes the form of a girdle, hence 
they are known as the zonoplacentalia ; in 
the rodentia, the insectivora (the mole and 
the hedge-hog), the apes, and m^n, it takes 
the form of a disc. 

Even ten years ago the majority uf 
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embryologists thought that man was dis- 
tinguished by certaii^ peculiarities in the 
form of the placenta — namely, by the 
possession of what is called the decidua 
reflcxa, and by a special formation of the 
umbilicalPcord v^ich unites the decidua to 
the fcetus. It was supposed that the rest 
of the placentals, including the apes, were 
without these special embryonic structures. 
The funiculus umbilicalis is a smooth, 
cylindrical cord, from sixteen to twenty- 
three inches long, and as thick as the little 
finger. It forms the ^connecting link be- 
tween the foetus and the maternal placenta, 
since it conducts the«utrilive vessels from 
the body of the foetus to the placenta ; it 
comprises, besides, the pedicle of the allan- 
tois and the yelk-sac. The yelk-sac in the 
human case forms the greater portion of 
the germinal vesicle during the third week 
of gestation ; but it shrivels up afterwaids, 
so that it was formerly entirely missed in 
the mature foetus. Yet it remains all the 
time in a rudimentary condition, and may 
be detected even after birth as the little 
umbilical vesicle. Moreover, even the 
vesicular structure of the allantoisdisapiiears 
at an early stage in the human case ; with 
a deflection of the amnion, it gives rise to 
the pedicle. We cannot enter here into a 
'discussion of the complicated anatomical 
and embryological relations of these struc- 
tures. 1 have described and illustrated 
them in my Anthropog''ny (twenty -third 
chapter). 

The cjiponents of evolution still appealed 
to these “special features” of human embry- 
ology, which were supposed to distinguish 
man from all the other mammals, even so 
late as ten years ago. But in 1890 Emil 
Selenka proved that the same features are 
found in the anthropoid apes, especially in 
the orang {safyrus\ while the lower apes 
are without •them. Thus Huxley’s pithe- 
cometra thesis was substantiated once more : 
“The differences between man and the 
great npes are iSot so gpreat as are those 
between the man -like apes and the lower 
monkeys.” The supposed “evidences 
against th*! near blood-relationship of man 
and the apes ” proved, on a closer examina- 
tion of the real circumstances, to be strong 
reasons in favour of it. ^ 

Every scientist wlio penetrates with open 
eyes into this dark but profoundly interest- 
ing labyrinth of our embryonic develop- 
ment, and who is competent to compare 
it critically with that of the rest of the 
mammals, will find in it a most important 
aid towards the elucidation of the descent 


as 

of our species. For the various stages of 
our embryonic development, in the character 
of palingenetid phenomena of heredity, cast 
a brilliant light on the corresponding stages 
of our ancestral tree, in accordance with 
the great law of biogeny. But even the 
ccnogenetic phenomena of adaptation, the 
formation of the temporary foetal organs — 
the characteristic foetal membranes, and 
especially the placenta — give us sufficiently 
definite indications of our close genetic 
relationship with the primates. 


CHAPTER V • 

THE HISTORY OF OUR SPECIES 

Origin of man. Mythical history of creation. 
Moses and Linn^. I he creation of permanent 
species. The catastrophic thcoiy: Cuvier. 
Transformism : Goethe. Theory of descent: 
I.«amarck. Theory of selection : Darwin. Evo- 
lulk)n (phylogeny). Ancestral trees. Geneial 
morphology. Natural history of creation. 
Systematic phylogeny. Fundamental law of 
biogeny. Anthropogeny. Descent of man 
from the ape. Pithecoid theory. The fossil 
pithecanthropus of Dubois. 

The youngest of the j^reat branches of the 
living tree of biology is the science we call 
biological evolution or phylogeny. It came 
into existence much later, and under much 
more difficult circumstances, than its 
natural sister, embryonic evolution or 
ontogeny. The object of the latter was to 
attain a knowledge of the mysterious pro- 
cesses by which the individual organism, 
plant or animal, developed from the egg. 
Phylogeny has to answer the much more 
obscure and difficult question : “ What is 
the origin of the different organic species 
of plants and animals?” 

Ontogeny (embryology and metamor- 
pliism) could follow the empirical method 
of dnect observation in the solution of its 
not remote problem ; it needed but to 
follow, day by d ly and hour by hour, the 
visible chang(‘S which the fentus experiences 
during a brief period in the course of its 
development from the ovum. Much more 
difficult was the remote problem of phylo- 
geny ; for the slow processes of gradual 
construction, which effect the rise of new 

* See p. 51. 
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species of animals and plants, go on imper- 
ceptibly during thousands and even millions 
of years. Their direct observation is pos- 
sible only within very narrow limits ; the 
vast majority of these historical processes 
can only be known by indirect infeience — 
by critical reflection, and by a comparative 
use of empirical sciences which belong to 
very different fields of thought, palaeon- 
tology, ontogeny, and morphology. To 
this we must add the immense opposition 
which was everywhere made to biological 
evolution on account of the dost connec- 
tion between questions of organic creation 
and supernatural myths and religious 
dogmas. For these reasons it can easily 
be understood how it is that the scientific 
existence of a true theory of origins was 
only secured, amidst fierce controversy, in 
the course ol the last forty years. 

Every serious attempt that was made, 
before the beginning of the nineteen^ cen- 
tury, to solve the problem of the origin of 
species lost its way in the mythological 
labyrinth of the supernatural stories of 
creation. The efforts of a few distinguished 
thinkers to emancipate themselves from 
this tyranny and attain to a naturalistic 
inteipretation proved unavailing. A great 
variety of creation-myths arose in connec- 
tion with their religion in all the ancient 
civilised nations. Dui:ing the Middle Ages 
triumphant Christendom naturally arro- 
gated to itself the sole right of pionouncing 
on the Question ; and, the Bible being the 
basis of the stiucture of the Christian 
religion, the whole story of creation was 
taken ftom the book of Genesis. Even 
Carl Linn6,,the famous Swedish scientist, 
started from that basis when, in 1735, in 
his classical Systema Naiurcp^ he made the 
first attempt at a systematic arrangement, 
nomenclature, and classification of the 
innumerable objects in nature. As the 
best practical aid in that attempt, he intro- 
duced the well-known double or binary 
nomenclature ; to each kind of animals 
and plants he gave a particular specific 
name, and added to it the wider-reaching 
name of the genus. A genus served to 
unite the nearest related species; thus, for 
instance, LiniuS giouped under the genus 
“dog" {cams\ as aifferent species, the 
house-dog {cams familiaris\ the jackal 
{cams aureu 5 \ the wolf {cams lupus), the 
fox {cams vu/p^y), etc. This binary nomen- 
clature immediately ptoved of such gieat* 
practical assistance that it was univei sally 
accepted, and is still always followed in 
soological and botanical dassification. 


But the theoretical dogma which Linnd 
himself connected with his practical idea of 
species was fraught with the gravest peril 
to science. The first question which forced 
itself on the mind of the thoughtful scientist 
was the question as to tne natiile of the 
concept of species, its contents, and its 
range. And the creator of the idea 
answered this fundamental question by a 
naive appeal to tlie dominant Mosaic 
legend of creation : “ Species tot sunt 
dtversee, quot diversas formas ab initio 
creavii infinitum ensf — (I'here are just so 
many distinct species as there wcie distinct 
types created in the; beginning by the 
Infinite). This theosophic dogma cut 
short all attempt at a natural explanation 
of the origin of species Linnd was ac- 
quainted only with the plant and animal 
woilds that exist to-day ; he had no sus- 
picion of the much more numerous extiiic. 
species which had peopled the earth with 
their varying forms in the earlier period of 
Its development. 

It was not until the beginning of the 
nineteenth century that we were introduced 
to these fossil animals by Cuvier. In his 
famous woik on the fossil bones of the 
four-footed vertebiates he gave (1812^ the 
first correct dcsciiption and true interpre- 
tation of many of these fossil remains. He 
showed, too, that a series of very different 
animal populations have succeeded each 
other in the various stages of the earth’s his- 
tory. Since Cuvier held fii inly to Linn6’s idea 
of the absolute permanency of species, he 
thought theii origin could only be explained 
by a supposition that a senes of great cata- 
clysms and new creation^ had marked the 
history of the globe ; he imagined that aU 
living creatures were destroyed at the com- 
mencement of each of tliese terrestrial 
revolutions, and an entirely new population 
was created at its close. Aithough this 
"catastrophic theory” of Cuvier’s led to 
the most absurd consequences, and was 
nothing more than a bald faith in miracles, 
it obtained almost universal recognition, 
and reigned triumphant until thej:oming of 
Darwin. * 

It is easy to understand that these preva- 
lent ideas of the absolute unchangeability 
and supernatural creation of organic species 
could not satisfy the more penetrating 
thinkers. We find several eminent minds 
already, in the second half of the last 
century, busy with the attempt to find a 
natural explanation of the ^"problem of 
creation.” Pre-eminent among them was 
the great German poet and philosopher. 
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Wolfgang Goethe, who, by his long and 
assiduous study of morphology, obtained, 
more than a hundreS years ago, a clear 
insight into the intimate connection of all 
organic forms, and a firm conviction of a 
common^ natural origin. In his famed 
Mefamof^Aosis of Plants (1790) he derived 
all the different species of plants from one 
primitive type, and all their different organs 
from one primitive organ— the leaf. In his 
vertebral theory of the skull he endeavoured 
to prove that the skulls of the vertebiates 
—including man — were all alike made up 
of certain groups of htines, arranged in a 
definite structure, anc^that these bones are 
nothing else than transformed veitcbiaD. It 
was his penetrating study of comparative 
osteology that led Goethe to a firm con- 
viction of the unity of the animal organisa- 
tion ; he had recognised that the human 
skeleton is framed on the same fundamental 
type as that of all other vertebrates — 
•‘built on a primitive plan that only deviates 
more or less to one side or other in its very 
constant features, and still developes and 
refashions itself daily.” This remodelling, 
or transformation, is brought about, accord- 
ing to Goethe, by the constant interaction of 
two powerful constructive forces- -a centri- 

S etal /orce within the organism, the “ ten- 
ency to specification,” and a centrifugal 
force without, the tendency co variation, or 
the “idea of metamorphosis”; the former 
corresponds to what we now c^l heredity, 
the latter to the modern idea of adaptation. 
How deeply Goethe had penetrated into 
their character by these philosophic studies 
of the “ construction and reconstruction of 
organic natures,” and how far, therefore, he 
must be considered the most important 
precursor of Darwin and Lamarck, may be 

S kthered from the interesting passages from 
s works which I have collected in the 
fourth chapter of my Natural History of 
Creation, These evolutionary ideas of 
Goethe, however, lik^g analogous ideas of 
Kant, Owen, ^reviranus, and other 
philosophers of the commencement of the 
century (which are quoted in the above 
work) did not amount to more than cei tain 
general conclusions. They had not that 
great lever which the “ natural history of 
creation ” needed for its firm foundation on 
a criticism of the dogma of^fixed species ; 
this lever was first supplied by Lamarck. 

The first thorough attempt at a scientific 
establishment of tran&formism was made at 
the beginning of the nineteenth century by 
the great French scientist, Jean Lamarck, 
the chief opponent of his colleague, Cuvier, 


at Paris. He had already, in 1802, in his 
Obsemations on Living Organisms^ ex- 
pressed the new ideas as to the mutability 
and formation of species, which he 
thoroughly established in 18^ in the two 
volumes of his profound work, Philosophie 
Zoologique, In this work he first gave 
expression to the correct idea, in opposition 
to the prevalent dogma of fixed species, 
that the organic “species” is zn artificial 
abstraction^ a concept of only relative value, 
like the wider-ranging concepts of genus, 
family, order, and class. He went on to 
afti» m that all species are changeable, and 
have arisen from older species in the course 
of very long pei lods of time. The common 
parent forms from which they have 
descended were originally very^simple and 
lowly organisms. The first and oldest of 
them arose by abiogenesis. ^ While the 
type is preserved by heredity in the succes- 
sion of generations, adaptation^ on the other 
hand, effects a constant modification of the 
species by change of habits and the exercise 
of the various organs. Even our human 
organism has arisen in the same natural 
manner, by gradual transformation, from a 
group of pi thecoid mammals. For all these 
henomena — indeed, for all phenomena 
oth in nature and in the mind — Lamarck 
takes exclusively mechanical, physical, and 
chemical activities to be the true efficient 
causes. His magnificent Philosophie Zoo- 
logique contains all the elements of a purely 
monistic system of nature on the basis of 
evolution. I have folly treated these 
achievements of Lamarck in the fourth 
chapter of my Anthropogeny^ and in the 
fourth chapter of the Natural History of 
Creation, 

Science had now to wait until this great 
effort to give a scientific foundation to the 
tiieo^ d[ evolution should shatter the 
dominant myth of a “ specific creation, and 
open out the path of natural ” development. 
In this respect Lamarck was not more 
successful in resisting the conservative 
authority of his great opponent, Cuvier, 
than was his colleague and sympathiser, 
Geoffrey St. Hilaire, twenty years later. 
The famous controversies which he had 
with Cuvier in the Parisian Academy in 
1830 ended with the complete triumph of 
the latter. 1 have elsewhere fully described 
these conflicts, in which Goethe took so 
lively an interest The great expansion 
which the study of biology experienced at 
that time, the abundance of interesting dis- 
coveries in comparative anatomy and 
physiology, the establishment of thecelluhiT 
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theory, and the pro^^ress of ontogeny, gave 
zoologists and botanists so overwhelming a 
flood of welcome material to deal with that 
the difficult and obscure question of the 
origin of species was easily forgotten for a 
time. People rested content with the old 
dogma of creation. Even when Charles 
Lyell refuted CuviePs extraordinary “ catas- 
trophic theory in his Principles of Geology^ 
in 1830, and vindicated a natural, con- 
tinuous evolution for the inorganic structure 
of our planet, his simple principle of con- 
tinuity found no one to apply it to the 
organic world. The rudiments of a natural 
phylogeny which were buried in Lamaick’s 
works were as completely forgotten as the 
germ of a natural ontogeny which Caspar 
Friedrich V^olff had given fifty years earlier 
in his Theory of Generation. In both cases 
a full naif-century elapsed before the great 
idea of a natural development won a fitting 
recognition. Only when Darwin (in 1859) 
approached the solution of the problem 
from a different side altogether, and made 
a happy use of the‘ rich tieasures of empiri- 
cal knowledge which had accumulated in 
the meantime, did men begin to think 
once more of Lamarck as his great pre- 
cursor. 

The unparalleled success of Charles Dar- 
win is well-known. It shows him to-day, at 
the close of the century, to have been, if not 
the greatest, at least the most effective, of its 
distinguished scientists. No other of the 
many great thinkers of our time has achieved 
so magnificent, so thorough, and so far- 
reaching a success with a single classical 
work as Darwin did in 1859 with his famous 
Origin of Species. It is true that the reform 
of comparative anatomy and physiology by 
Johannes Muller had inaugurated a new 
and fertile epoch for the whole of biology ; 
that the establishment of the cellular theory 
by Schleiden and Schwann, the reform or 
ontogeny by Baer, and the formulation of 
the law of substance by Robert Mayer and 
Helmholz, were scientific facts of the first 
importance ; but no one of them has had 
so profound an influence on the whole 
structure of human knowledge as Darwin’s 
theoiy of the natural origin of species. 
For it at once gave us the solution of the 
mystic “problem of creation,” the great 
“question of questions” — the problem 
of the true character and origin of man 
himself. 

If wc compare the two great founders of 
transformism, we find in Lamarck a pre- 
ponderant inclination to deduction^ and to 
forming a complete monistic scheme of 


nature ; in Darwin we have a predominant 
application of induction^ and a prudent 
concern to establish' the different parts of 
the theory of selection as firmly as possible 
on a basis of observation and experiment 
While the French scient'st far qutran the 
then limits of empirical knowledge, and 
rather sketched the programme of future 
investigation, the English empiricist was 
mainly preoccupied about securing a 
unifying principle of interpretation for a 
mass of empirical knowledge which had 
hitherto accumulated without being under- 
stood. We can thus understand how it was 
that the success of Darwin was just as 
overwhelming as that of Lamarck was 
evanescent. Darwin, however, had not 
only the signal merit of bringing all the 
results of the various biological sciences to 
a common focus in the principle of descent, 
and thus giving them a harmonious inter- 
pretation, but he also discovered, in the 
principle of selection, that direct cause of 
transformism which Lamarck had missed. 
In applying, as a practical breeder, the 
experience of artificial selection to organ- 
isms in a state of nature, and in recognising 
in the “struggle for life” the selective prin- 
ciple of natural selection, Darwin created 
his momentous “ theory of selection,” which 
is what we properly call Darwinism. 

One of the most pressing of the many 
important tasks which Darwin proposed to 
modern biology was the reform of the zoo- 
logical and botanical system. Since the 
innumerable species of animals and plants 
were not created by a supernatural miracle, 
but evolved by natural processes, their 
ancestral tree is their “natural system.” 
The first attempt to frame a system in this 
sense was made by myself in 1866, in my 
General Morphology of Organisms. The 
first volume of this work (“ General 
Anatomy”) dealt with the “mechanical 
science of the developed forms’^; the second 
volume (“General Evplution”) was occupied 
with the science of the “ developing forms.” 
The systematic introduction to the latter 
tormed a “genealogical survey of the 
natural system of organisms.” r Until that 
time the term “evolution”' had been taken 
to mean exclusively, both in zoology and 
botany, the development of individual 
organisms — embryology, or metamorphic 
science. I established the opposite view, 
that this history of the embryo (ontogeny) 
must be completed by a second, equally 
valuable, and closely-connected branch of 
thought— the history of the race (phylog[eny). 
Both these branches of evolutionary science 
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are, in my opinion, in the closest causal 
connection ; this arises from the reciprocal 
action of the laws of 4 icredity and adapta- 
tion ; it Jias a precise and comprehensive 
expression in my “fundamental law of 
biogeny.” 

As thefiew vi^vs I had put forward in my 
General Morphology met with very little 
notice, and still less acceptance, from my 
scientific colleagues, in spite of their 
severely bcienlific setting, I thought I would 
make the mo^t important of them acces- 
sible to a wider ciicle of informed readers 
by a smaller work, written in a mure popular 
style. This was done in 1868, in The 
Natural History of •Creation (a series of 
popular scientific lectures on evolution in 
general, and the systems of Darwin, Goethe, 
and Lamarck in particular). If the success 
of my General Morphology was far below 
my reasonable anticipation, that of The 
Natural History of C 7 'ta/ion went far 
beyond it. In a peiiod of thiity years nine 
editions and twelve dififcient tianslations 
of it have appeared. In spite of its great 
defects, the book has contributed much to 
the popularisation of the mam ideas of 
modern evolution. Still, I could only give 
the barest outlines in it of my chief object, 
the phylogenetic construction of a natural 
system. I have, therefore, given the com- 
plete proof, which is wanting in the earlier 
work, of the phylogenetic system in a sub- 
sequent larger work, my Sysfef/iatic Phyto- 
geny (outlines of a natund system of 
organisms on the basis of their specific 
development). The first volume of it deals 
with the protists and plants (1894), and the 
second with the invertebiatc animals (1896), 
the tliird with the vertebrates ^'1895). The 
ancestral tree of both the smallci and the 
larger groups is carried on in this w-ork 
as far as my knowledge of the three gicat 
“ ancestral documents ” — pal.vontology, 
ontogeny, aifd morphology — qualified me to 
extend it. 

1 had already, in irfy General Morphology 
(at the end of th? fifth book), described the 
close causative connection which exists, in 
my opiniqp, between the two branches of 
organic evolution as one of the most im- 
portant ideas of transformism, and I had 
framed a precise formula for it in a number 
of “ theses on the causal nex«s of biontic and 
phyletic development”: Ontogcfiesis is a 
orief and rapid recapitulation of phylo- 
genesis^ determined by the physiological 
mnetions of heredity (generation) and 
ad^tation (maintenance).” Darwin him- 
aclt had emphasised the great significance 


of his theory for the elucidation of embry- 
ology in 1859, and Fritz Muller bad 
endeavoured to prove it as regards the 
Crustacea in the able little work, Facts and 
Arguments for Darwin (1864). My own 
task has been to prove the universal appli- 
cation and the fundamental importance of 
the biogenetic law in a series of works, 
especially in the Biology of the Colei- 
spongice (1872), and in Studies of the 
Gastrcea Theory The theory 

of the homology of the germinal layers and 
of the relations of palingenesis to ceno- 
genesis which I have exposed in them 
has been confirmed subsequently by a 
number of works of other zoologists. That 
theory makes it possible to follow nature’s 
law of unity in the innumerable variations 
of animal embryology ; it giveS us for their 
ancestral history a ( ommon derivation fiom 
a simple primitive stem-f )rm. 

The far-seeing founder of the theory of 
descent, Lamarck, clearly recognised in 
1809 that it was of universal application ; 
that even man himself, the most highly- 
developed of the mammals, is derived 
from the same stem as all the other mam- 
mals ; and that this in its turn belongs to 
the same older branch of the anccsti.il tree 
as the rest of the vertebrates. He had 
even indicated the agencies by which it 
might be possible to explain man’s descent 
from the apes as the nttircst related mam- 
mals, Darwin, who was, naturally, of the 
same conviction, purposely avoided this 
least arLCptable consequence of his theor>' 
in his chief work in 1859, and put it for- 
ward ior the first time in his Descent of 
Man in 1871. In the meantime (1863) 
Huxley had vci-y ably discussed this most 
impoi tant consequence of evolution in his 
famous Man^s Place in Nature. With 
the aid of compaiative anatomy and onto- 
geny, and the support of the facts of palae- 
ontology, Huxley proved that the “descent 
of man from the ape” is a necessary tonsc- 
quence of DfUwinism, and that no other 
scientific explanat.on of the origin of the 
human race is possible. Of the same 
opinion was Carl Gegenbaur, the most 
distinguished representative of comparative 
anatomy, who lifled his science to a higher 
level by a consistent and ingenious applica- 
tion of the theory of descent. 

As a further consequence of the “ pithe- 
coid theory ” (the theory of the descent of 
man from the age), there now arose the 
difficult task of investigating, not only the 
nearest related mammal ancestors of man 
in the Tertiary epoch, but also the long 
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series of the older animal ancestors which 
had lived in earlier periods of the earth’s 
histoiT and been developed in the course of 
countfess millions of years. I had made a 
start with the hypothetical solution of this 
mat historic problem in my General 
Morphology; a further development of it 
appeared in 1874 ,in my Anthropogeny 
(first section, Origin of the Individual ; 
second section, Origin of the Race). The 
fourth, enlarged, edition of this work (1891) 
contains that theory of the development of 
man which approaches nearest, in my own 
opinion, to the still remote trutli, in the 
light of our present knowledge of the 
documewtary evidence. I was especially 
preoccupied in its composition to use the 
three empirical “documents” — paleon- 
tology, ontogeny, and morphology (or com- 
parative anrtomy) — ^as evenly and har- 
moniously as possible. It is true that my 
hypotheses were in many cases supjile- 
mented and corrected in detail by later 
phylogenetic research ; yet I am com iiu < d 
that the ancestral tree of human origin 
which I have sketched therein is sub- 
stantially correct. For the historical suc- 
cession of vertebrate fossils corresponds 
completely with the morphological evolu- 
tionary scale which is revealed to us by 
comparative anatomy and ontogeny. A 1 tor 
the Silurian fishes come the dipnoi of 
the Devonian period— the Carboniferous 
amphibia, the l^ermian reptilia, and the 
Mesozoic mammals. Of these, again, the 
lowest forms, the monotremes, appear first 
in the Tnassic period, the maisiipials 
in the Jurassic, and then the oldest 
placentals m tiie Cretaceous. Of the 
placentals, in turn, the first to appear in 
the oldest Tertiary period (the Eocene) 
are the lowest primates, the prosimue, 
which are followed by the simize in the 
Miocene. Of the catarilnna*, the cyno- 
pitheci precede the anihiopomorpha ; liom 
one branch of the latter, during the 
Pliocene period, arises the ape-man without 
speech (the pithecanthropus alalus) ; and 
from him descends, finally, speaking man. 

The chain of our earlier invertebiaie 
ancestois is much more difficult to investi- 
gate and much less safe than this tree of 
our vertebrate predecessors ; we have no 
fossilised relics of their soft, boneless 
structures, so palaeontology can ^ve us no 
assistance in this case. The evidence of 
comparative anatomy and ontogeny, there- 
fore, becomes all the more important. 
Since the human embr>’o passes through the 
same chordula-^\. 3 .gt as the germs of all 


other vertebrates, since it evolves, similarly, 
out of two germinal layers of a gtutrulBL^ 
we infer, in virtue or the biogenetic law, 
the early existence of corresponding ances- 
tral forms —vermalia, gastraeada, etc. Most 
important of all is the fad that human 
einbryo, like that of all other animals, 
arises originally from a single cell ; for 
this “ stem- cell ” [cytuld) — the impregnated 
egg-cell— points indubitably to a corres- 
ponding unicellulai ancestor, a primitive, 
Laurentian protozoon. 

For the purpose of oui monistic philo- 
sophy, however, it irf a matter of compara- 
tive indifference how (lie succession of our 
animal predecessors may be comfirmed 
in detail. Sufficient for us, as an incon- 
testable historical fact, is the imfybrtant 
thesis that man descends immediately from 
the ape, and secondaiily from a long series 
of lower vertebrates. I have laid stress 
on the logical proof of this “ pithecometra- 
thcsis ” in the seventh book of the General 
Morphology : “The thesis that man has 
been evolved from lower vertebrates, and 
immediately from the simioe^ is a special 
inference which results with absolute neces- 
sity from the general inductive law of the 
theory of descent.” 

For the definitive proof and establish- 
ment of thisfundamentalpithecometra-thesis 
the pakeontological discoveries of the last 
thiity years are of the gicatcst importance; 
in particular, the astonishing discoveries 
of a number of extinct mammals of the 
Tertiary period have enabled us to draw 
up clearly in its main outlines the evolu- 
tionary history of this most important class 
of animals, from the lowest oviparous 
monotremes up to man. The four chief 
groups of the placentals, the heterogeneous 
legions of the carnassia, the rodentia, the 
ungulata, and the primates, seem to be 
separated by profound gulf^ when we 
confine our attention to their repiesentatives 
of to-day. But these^lfs arc completely 
bridged, and the sharp dwtinctions of the 
four legions are entirely lost, when we 
compaie their extinct predecessors of the 
Tertiary period, and when we gorback into 
the Eocene twilight of histol^; in the oldest 
pait of the Tertiary period — at least 
3,000,000 years ago. There we find the 
great sub-clas^ of the placentals, which 
to-day comprises more than 2,500 species, 
represented by only a small number of 
little, insignificant “ pro-placentals ” ; and 
in these prochoriata the chajpeters of the 
four divergent legions are so intermingled 
and toned down that we cannot in reason 



THE NATURE OF THE SOUL 


do other than consider them as the pre- 
cursors of those features. The oldest car- 
nassia (the ictopsales). the oldest roJentia 
(the esthonychaies\ the oldest ungulata (^the 
eondylarthrales\ and the oldest primates 
(the Umuretvales\ all have the same funda- 
mental ^eletalt structure, and the same 
typical dentition of the piimitive placentals, 
consisting of forty-four teeth (three incisors, 
one canine, foui premolars, and tliice 
molars in each half of the jaw) ; all are 
characterised by the small size and the 
imperfect structure of the brain (especially 
of its chief part, the cottex, which does not 
become a true “orgafi of thought” until 
latei on in the Miocene and Pliocene 
representatives) ; they have all short legs 
and five -toed, flat-soled feet {planfi^rada). 
In many cases among these oldest pla- 
centals of the Eocene period it was very 
difficult to say at first whether they should 
be classed with the carnassia, rodentia, 
ungulata, or primates ; so very closely, 
even to confusion, do these four groups of 
the placentals, which diveige so widely 
afterwards, approach each other at that 
time. Their common origin from a single 
ancestral group follows incontestably, 
prockoriaia lived in the preceding 
Cretaceous period (more than 3,000,000 
years ago), and were probably developed in 
the Jurassic peiiod from a group of insec- 
tivorous marsupials {amphWieria) by the 
formation of a primitive placenta diffusa^ 
a placenta of the simplest type. 

But the most important of all the recent 
palseontologiral discoveiies which have 
served to elucidate the origin of the 

{ daccntals relate to our own stem, the 
egion of primates. F ormerly fossil remains 
of the primates weie very scarce. Even 
Cuvier, the great founder of palasontology, 
maintained until his last day (1832) that 
there were no fossilised primates ; he had 
himself, it is true, described the skull of an 
Eocene piosiinia {adapts), but he had 
wrongly classed it witli the ungulata. 
However, during, the* last twenty years a 
fair number of well-preserved fossilised 
skeletons of prosimiae and simiae have been 
discoveredit in them we find all the chief 
intermediate members, which complete the 
connecting chain of ancestors from the 
oldest prosimi;e to man. 

The most famous and moft interesting of 
these discoveries is the fossil ape-man of 
Java, the much-taked of pithecanthropus 
erectus, found by a Dutch military doctor, 
Eugen Dubois, in 1894. It is in truth 
the mudi-sou^t missing link,” supposed 


3 * 


to be wanting in the chain primates, * 
which stretches unbroken from the lowest 
catarrhinse to the highest-developed man. 

1 have dealt exhaustively with the signifi- 
cance of this discovery in the paper which 
I read on August 26th, 1898, at the Fourth 
International Zoological Congress at Cam- 
bridge.* The pala?ontologist, who knows 
the conditions of the formation and preser- 
vation of fossils, will think the discovery of 
this pithecanthropus an unusually lucky 
accident. The apes, being ai boreal, seldom 
came into the circumstances (unless they 
happened* to fall into the water) which 
would secure the preservation and petrifac- 
tion of their skeleton. Thus, by the dis- 
covery of this fossil man-monkey of Java 
the descent of man from the ape ha^ 
become just as clear and certa^ from the 
palaeontological side as it was previously 
from the evidence of comparative anatomy 
and ontogeny. We now have all the 
principal documents which tell the history 
of our race. 


CHAPTER VI. 

THE NATURE OF THE SOUL 

Fandamental importance of psychology. Its 
definition and nn'thods Divergence of views 
thereon. Dualist ir and monistic psychology. 
Relation to the law of substance. Con- 
fusion of ideas. Psychological metatnor- 

S hoses ; Kaut, Virchow, Dubois- Reymond. 

lelhods of research of ps> cl 11c science. Intro- 
spective method (seK-observation). Exact 
method (psycho - physics). Comparative 
method (animal psychology). Psychological 
change of principles : Wundt. Folk-psycho- 
logy and ethnography : Bastian. Ontogenetic 
psycholoery : Preyer. Phylogenetic p^chology ; 
Darwin, Romanes. 

Thk phenomena which are comprised 
under the title of the “ life of the soul,” or 
the psychic activit>, are, on the one hand, 
the most important and interesting, on the 
other the most intricate and problematical, 
of all the phenomena we are acquainted 
with. As the knowledge of nature, the 
object of the present philosophic study, is 
itself a pait of tne life of the soul, and as 

* the tianslaium of Dr. Hans Gadow : 
The Last Link, (A and C. Black.) 
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anthropology, and even cosmology, pre- 
suppose a correct knowledge of the 
psyche,” we may regard psychology, the ' 
scientific study of the soul, both as the 
foundation and the postulate of all other 
sciences. From another point of view it is 
itself a part of philosophy, or of physiology, 
or of anthropology. 

The great difficulty of establishing it on 
a naturalistic basis arises from the fact that 
psychology, in turn, presupposes a correct 
acquaintance with the human organism, 
especially the brain, the chief organ of 
psychic activity. The great faajority of 
‘‘psychologists” have little or no acquain- 
tance with these anatomical foundations of 
the soul, and thus it happens that in no 
other science do we find such contradictions 
and untcncble notions as to its proper 
meaning and its essential object as are 
current in psychology. This confusion has 
become more and more palpable during the 
last thirty years, in proportion as the im- 
mense progress of anatomy and physiology 
has increased our knowledge of the struc- 
ture and the functions of the chief psychic 
organ. 

What we call the soul is, in my opinion, 
a natural phenomenon ; I therefore con- 
sider psychology to be a branch of natural 
science — section of physiology. Conse- 
quently, I must emphatically assert from 
the commencement that we have no different 
methods of research for that science than 
for any of the others ; we have in the first 
place observation and experiment, in the 
second place the theory of evolution, and 
in the third place metaphysical speculation, 
which seek to penetrate as far as possible 
into the cryptic nature of the phenomena 
bv inductive and deductive reasoning. 
However, with a view to a thorough appre- 
ciation of the question, we must first of all 
put clearly before the reader the anti- 
thesis of the dualistic and the monistic 
theories. 

The prevailing conception of the psychic 
activity, which we contest, considers soul 
and body to be two distinct entities. These 
two entities can exist independently of each 
other ; there is no intrinsic necessity for 
their union. The organised body is a mortal, 
material natuie, chemically composed of 
living protoplasm and its compounds 
(plasma-products). The soul, on the other 
hand, is an immortal, immaterial being, a 
spiritual agent, whose mysterious activity is 
entirely incomprehensible to us. This 
trivial conception is, by its vciy leims, 
soiritualistic, and its contradictory is, in a 


certain sense, materialistic It is, at the 
same time, supernatural and transcendental, 
since it affirms the existence of forces which 
can exist and operate without a material 
basis ; it rests on the assumption that out^ 
side of and beyond nature there is a 
“spiritual,” immaterial wdrld, of^which we 
have no experience, and of which we can 
learn nothing by natural means. 

This hypothetical “ spirit world,** which is 
supposed to be entirely independent of the 
material universe, and on the assumption 
of which the whole artificial structure of the 
dualistic system is based, is purely a pro- 
duct of poetic imagination ; the same must 
be said of the parallel belief in the “immor- 
tality of the soul,”the scientific impossibility 
of which we must prove more fully Jater on 
(chap. XI.). If the beliefs which pt^evail in 
these credulous circles had a sound founda- 
tion, the phenomena they relate to could 
not be subject to the “ law of substance ; 
moreover, this single exception to the 
highest law of the cosmos must have 
appeared very late in the history of the 
organic world, since it only concerns the 
“ soul ” of man and of the higher animals. 
The dogma of “free will,” another essential 
element of the dualistic psychology, is 
similarly irreconcilable with the universal 
law of substance. 

Our own naturalistic conception of the 
psychic activity sees in it a group of vital 
phenomena, which are dependent on a 
definite material substratum, like all other 
phenomena. We shall give to this material 
basis of all psychic activity, without which 
It is inconceivable, the provisional name of 
“psychoplasm"; and for this good reason — 
that chemical analysis proves it to be a 
body of the group we call protoplasmic 
bodies, the ^buminoid carbon-combina- 
tions which are at the root of all vital pro- 
cesses. In the higher animals, which have 
a nervous system and sense-organs, “ neuro- 
plasm,” the nerve-material, has been differ- 
entiated out of psyckoplasm. Our concep- 
tion is, in this sense, materialistic. It is at 
the same time empirical and naturalistic, for 
our scientific experience has never yet 
taught us the existence of fordbs that can 
dispense with a material substratum, or of 
a spiritual world over and above the realm 
of nature. 

Like all other natural phenomena, the 
psychic processes are subject to the supreme, 
all-ruling law of substance ; not even in 
this province is there a single exception to 
this highest cosmological law (compare 
chap. xii.). The phenomena of the lowly 
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psychic life of the unicellulai protist and severely enticed Kant came to the con- 
the plant, and of the lowest animal forms — elusion that the three great buttresses of 

their imtability, thef( reflex movements, mysticism — “God, freedom, and immor- 

thcir sensitiveness and instinct of self- tality -were untenable in the light of 

preservation— are directly determined by “puie reison”, the older, dogmatic Kant 

physiolo^cal ac^on in the protoplasm of found that these thiec great hallucinations 

their cells — that is, by phjsic il and chcmi- were postulates of “ piactical reason,” and 

cal changes which are paitly due to heredity were, as such, indispensable The more 

and partly to adaptation And we must the distinguished modern school of “ Neo- 

say just the same of the higher psychic Kaniians ” urges a “ return to Kant * as the 

activity of the higher anim-ils ind man, only possible salvation fiom the frightful 

of the formation of ideas and concepts, of jumble of modern metaphysics, the moie 

the marvellous phenomena of reison ind clearly do we perceive the undeniable and 

consciousness, for tl^te lattei have been fataKontradiction between the fundamental 

phylogenetically evolved from the fonnei, opinions of the young and the older Kant 

and it IS meicly a higiier degiec of intcgia We shall return to this point later on 
tion or centralis ition, of issociation oi tom Othei intc lesting examples of this change 

bmation of functions whu h were formcily of views aic found in two of the most 

isolated, that has elevated them in this fimous living scientists, R Virchow and 

manner t Du Bois Reymond , the metamorphoses 

The first task of every science is the of their fundament'll Mews on psychology 

clear definition of the object it has to c mnot be overlooked, is bndi these Berlin 

investigate In no science, howevei, is biologists have jilived a most important 

this pieliminaiy tisk so difficult as in part at Geiman>\ greatest univeisity for 

psychologv , and this circumst ince is tlie more than forty \ears, and hive, therefore, 

more rcmaikable since l0(,i(, the science diicetly and indiicctl>, h id i most piofound 

of defining, IS itself apirtof psychc>lo*,y influence on the modem mind Rudolph 
When we compaie all that his bet n said Virchow, the eminent founder of cellular 

by the most distinguished i hilosophei and pathology, was a pure montU in the best 

scientists of .ill ages on the fundiincntal days of his scientific activitv, about the 

idea of psychology, we find c use Ives m a middle of the century, he passed at that 

peifect chaos of conti idictory notions time as one of the most distinguished 

What, really, is the “soul”^ Whit is reptes'‘nlatives of the newly-auakened 

Its relation to tho “minder Whdt is the matuuilt which appealed in 185 q, 
inner meaning of “ consc lousness ? What especially thiough two famous works, 

IS the difTeicncf between “ sensation ” and almost contemporaneous in appeal ince — 

“sentiment”? What is “ instinct Whit Ludwig Buchners Matter and Foice and 

IS the meaning of “free will”? Whit is Cail Vogt’s SupeiUition and Science 

“presentation”? What is the difference Virchow published his general biological 

between “ intelk c t ” and “ leasoii ”? What views on the vital processes in man — which 

IS the true natuie of “emotion’? What is he took to be purely mechanical natural 

the relation between all these “psychic phenomena — in a scries of distinguished 

phenomena” and the “body”? The answers papers in the fiist volumes of Arcktv 

to these and many other cognate questions fur patholo^iscfie Ana tour which he 

are infinitely varied , not only are the views founcied The most import int of these 

of the most eminent thinkers on these articles, and the one in which he most 

question'^ widely d^vefgent, but even the cleaily expresses his monistic views of that 

same scientific authority has often com periocl, is thaton“lhe lendeneies lowards 
pletely change d his views m the course of Unity in Scientific Medicine” (1849) It 

his psychological development Indeed, was ccitainly not without careful thought, 

this “psychological metamoiphosis ” of so and a conviction of its philosophic value, 

many thinkers has contributed not a little tliat Virchow put this “ medical confession 

to the co/oisat confusion of idea? which o[ (dith ” aX the hecLd of his Coi/eettd Essays 

prevails in psvcliology more ^han in any on Scientific Medt a He defended 

other branch of knowledge m it, clearly and definitely, the funda- 

The most interesting example of such an mental principles of monism, which I am 

entire change of objective and subjec tive presenting here with a view to the solution 

psychological opinions is found in the case ol the world problem , he vindicated the 

of the most influential leader of German exclusive value of empirical science, of 

philosophy, Immanuel *Kapt. Ihe young, winch the only reliable sources are sense 
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and brain activity ; he vigorously attacked 
anthropological dualism, the alleged “reve- 
lation,’’ and the transcendental philosophy, 
with their two methods— “ faith and anthro- 
pomorphism.” Above all, he emphasised 
the monistic character of anthropology, the 
inseparable connection of spirit and body, 
of force and matter. “ I am convinced,” 
he exclaims, at the end of his preface, 
“ that I shall never find myself com])elled 
to deny the thesis of the unity of human 
nature.” Unhappily, this “conviction” 
proved to be a grave error Twenty-eight 
years aftei wards Virchow represented the 
diametrically opposite view : it is to be 
found in the famous speech on “The Liberty 
of Science in Modern States,” which he 
delivered at the Scientific Congress at 
Munich in 1877, and which contains attacks 
that I have repelled in my Free Science and 
Free Teachiny^ (1878;. 

In Emil Du Bois-Reymond wc find 
similar contnidictions with irgard to the 
most important and fundamental theses of 
philosophy. The more completely the 
distinguished orator of the Berlin Academy 
had defended the main pnnciples of the 
monistic philosophy, the more he had con- 
tributed to the refutation of vitalism and 
the transcendental view of life, so much the 
louder was the triumphant cxy of our 
opponents when in 1872, iu his famous 
Ic^mirabimus-Speech^ he spoke of conscious- 
ness as an insoluble problem, and opposed 
it to the other functions of the brain as a 
supernatural phenomenon. 1 return to the 
point in the tenth chapter. 

The peculiar character of many of the 
psychic phenomena, especially of conscious- 
ness, necessitates ceitain modifications of 
our ordinary scientific mctliods. We have, 
for instance, to assoc iate with the customary 
objeitive^ extern. il obseivation, the intro- 
spective method, the subjective^ internal 
obsci'vation which scrutinises our own 
personality in the mirror of consciousness 
The majority of psychologists have started 
from this “certainty of the ego” ; “ Coyyto^ 
ergo sump as Descartes said — I think, 
therefore I am Let us first cast a glance 
at this way of inquiry, and then deal with 
the second, complementary method. 

By fai* the greater part of the theories of 
the soul which have been put forward during 
the last 2,000 years or more are based on 
introspective inquiry— that is, on “self- 
observation,” and on the conclusions which' 
we draw from the association and criticism 
of these subjective experiences. Intro- 
spection is the only possible method of 


inquiry for an important section of 
psychology, espiecially for the study of 
consciousness. Henie this cerebral func- 
tion occupies a special position, and has 
been a more prolific source of philosophic 
error than any of the othotS (cf §hap. x.\ 
It is, however, most unsatisfactory, and it 
leads to entirely false or incomplete notions, 
to take this self-obsciv.ition of the mind to 
be the chief, or, especially, to be the only, 
source of mental science, as has happened 
in the case of many and distinguished 
philusophcis. A great number of the 
piiiicij)al psychic phenomena, particularly 
the activity of the ^ senses and speech, 
can only be studied in the same way 
as every other vital function of the 
organism — that is, firstly by a thorough 
anatomical study of then organs, and 
secondly by an exac t ])h) siological analysis 
of the functions wbu li de])end on them 
In 01 (lei, however, to complete this 
external study of the mental life and to 
supplement the lesults of internal obser- 
vation, one needs a thorough knowledge 
of human anatomy, histology, ontogeny, 
and physiology. Most of our so-called 
“ psychologists ” have little or no knowledge 
of these indispensable foundations of 
anthiopology ; they aie, theicfoie, incom- 
petent to pionouncc on the character even 
of their own soul.” It must be remem- 
bered, too, that the distinguished personality 
of one of these psychologists usually offers 
a specimen of an educated mind of one of 
the highest civilised races ; it is the last 
link of a long ancestral chain, and the 
innumerable older and inferior links are 
indispensable for its proper understanding. 
Hence it is that most of the psychological 
literature of the day is so much waste paper. 
The introspective method is certainly 
extremely valuable and indispensable; still 
it needs the constant co-ooeration and 
assistance of the other methoas. 

In proportion as tjie various branches of 
the human tree of knowledge have developed 
during the century and the methods of the 
different sciences have been perfected, the 
desire has grown to m<^kc them exact j 
that is, to make the study of phenomena as 
purely empirical as possible, and to formu- 
late the resull^ant laws as clearly as the cir- 
cumstances permit — ^if possible, mathema- 
tically. I’he latter is, however, only feasible 
in a small province of human knowledge, 
especially in those sciences in which there 
is a question of measurably quantities ; in 
mathematics, in the first place, and to a 
greater or less extent in astroncMny, 
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mechanics, and a great part of physics and 
chemistry. Hence ^ese studies are called 
^ exact sciences ” in the narrower sense. 
It is, however, productive only of error to 
call all the physical sciences excuty and 
oppose i|hem ta the historical, mental, and 
iDOTal sciences. The greater part of physical 
science can no more be treated as an exact 
science than history can ; this is especially 
true of biology and of its subsidiary branch, 
psychology. As psychology is a part of 
physiology, it must, as a general rule, 
follow the chief methods of that science. 
It must establish the Acts of psychic activity 
by empirical methex^ as much as possible, 
by observation and experiment, and it must 
then gather the laws of the mind by induc- 
tive and deductive inferences from its 
observations, and formulate them with the 
utmost distinctness. But, for obvious 
reasons, it is rarely possible to foiniulate 
them mathematically. Such a procedure 
is only profitable in one section of the 
physiology of the senses ; it is not practic- 
able in the greater part of cerebral 
physiology. 

One small section of physiology, which 
seems amenable to the “ exact ” method of 
investigation, has been carefully studied for 
tbe last twenty years and raised to the 
position of a separate sciciue under the 
title of psycho-physics. Its founders, the 
physiologists Theodor Fechner and Ernst 
Heinrich Weber, first of all closely investi- 
gated the dependence of sensations on the 
external stimuli that act on the organs of 
sense, and particularly the quantitative rela- 
tion between the strength of tlie stimulus 
and the intensity of tlie sensation. They 
found that a ceitain minimum strength of 
stimulus is requisite for the excitement of a 
sensation, and that a given stimulus must 
be varied to a definite amount before there 
is any perc^tible change in the sensation. 
For the highest sensations (of sight, hear- 
ing, and pressure) t])p law holds good that 
their variation')'* arc proportionate to the 
changes in the slrcngtli of the stimulus. 
From this empiiical “law of Weber” 
Fechner Inferrpd, by mathematical opoia- 
tionSp his “fundamental law of psycho- 
physics,” according to which the intensity 
of a sensation increases arithmetical 
progression, the strength of the stimulus 
in geometrical progiession. However, 
Fed^er’s law ana other psycho-physical 
laws are freq[uently contested, and their 
“exactness” as called into question. In 
any case modem psycho-physics has fallen 
far short of the great hopes with which it 
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was greeted twenty years ago ; the field of 
its applicability is extremely limited. ^ One 
important result of its work is that it has 
proved the application of physical laws in 
one, if only a small, branch of the life of 
the “ soul ” — an application which was long 
ago postulated on principle by the mate- 
ri^ist psychology for the whole province of 
mental life. In this, as in many other 
branches of physiology, the “ exact ” 
method has proved inadequate and of little 
service. It is the ideal to aim at every- 
wnere; but it is unattainable inmost cases. 
Much more profitable are the comparative, 
and genetic methods. 

The striking resemblance of man’s 
psychic activity to that of the higher 
animals — especially our nea.^st relatives 
among the mammals — is a familiar fact. 
Most uncivilised races still make no material 
distinction between the two sets of mental 
processes, as is proved by the well-known 
animal fables, the old legends, and the idea 
of the transmigration of souls. Even most 
of the philosophers of classical -antiquity 
shared the same conviction, and discovered 
no essential (qualitative diffeience, but 
merely a quantitative one, between the soul 
of man and that of the brute. Plato him- 
self, who was the fiist to draw a funda- 
mental distinction between soul and body, 
made one and the same soul (or “ idea ”) 
ass through a number of animal and 
uman bodies in* his theory of metem- 
psychosis. It was Christianity, intimately 
connecting faith in immortality with faitli 
in God, that emphasised the essential 
difference of the immortal soul of man from 
the mortal soul of the brute. In the 
dualistic philosophy the idea prevailed 
principally through the influence of Des- 
cartes (1643) ; he contended that man 
alone had a true “soul,” and, consequently, 
sensation and free will, and that the 
animals were mere automata, or machines, 
without will or sensibility. Ever since the 
majority of psychologists — including even 
Kant — have entirely neglected the mental 
life of the brute, and restricted psycho- 
logical research to man : human psycho- 
logy, mainly introspective, dispensed with 
the fruitful comparative method, and so 
remained at that lower point of view which 
human morphology took before Cuvier 
raised it to the position of a “ philosophic 
science ” by the foundation of comparative 
anatomy. 

Scientific interest in the psychic activity 
of the brute was revived in the second half 
of the last century, in connection with the 
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advance of systematic zoology and physio- 
logy. A strong impulse was given to it by 
the work of Reimarus : General Obsen/a- 
Horn on the Instincts of Animals (Ham- 
burg, 1760). At the same time a deeper 
scientific investigation had been facilitated 
by the thorough reform of physiology, by 

; [ohannes Muller. This distinguished bio- 
ogist, having a comprehensive knowledge 
of the whole field of organic nature, of 
morphology and of physiology, introduced 
the “exact methods” of observation and 
experiment into the whole province of 
physiology, and, with consummate skill, 
combined them with the comparative 
methods. He applied them, not only to 
mental life in the broader sense (to speech, 
senses, and*^ brain-action), but to all the 
other phenomena of life. The sixth book 
of his Manual of Human Phystoloc^ tieats 
especially of the life of the soul, and con- 
tains eighty pages of important psycho- 
logical observations. 

During the last forty years a great 
number of works on comparative animal 
psychology have appealed, puncipally 
occasioned by the great impulse which 
Darwin gave in 1859 by his work on The 
Origin of Species^ and by the application of 
the idea of evolution to the piovince of 
psychology. The more important of these 
works we owe to Romanes and Sir J. 
Lubbock in England ; 10 W. Wundt, L. 
Buchner, G. Schneider, Fritz Schulze, and 
Karl Gioos in Germany; to Alfred Espinas 
and E. Jouidan in France ; and to Tito 
Vignoli in Italy. 

In Germany, Wilhelm Wundt of Leipzig 
is considered to be the ablest living 
psychologist ; he has the inestimable 
advantage over most other philosophers 
of a thoiough zoological, anatomical, and 
physiological education. Formerly assis- 
tant and pupil of Helmholtz, Wundt had 
early accustomed himself to follow the 
application of the laws of physics and 
chemistry through the whole field of 
physiology, and, consequently, in the sense 
of Johannes Muller, in psyckoloj^^ as a 
sub-section of the latter. Stalling from 
this point of view, Wundt published his 
valuable “ Lectures on human and animal 
psychology” in 1863. lie proved, as he 
himself tells us in the preface, that the 
dieatre of the most important psychic 

E rocesscs is in the “ unconscious soul,” and 
e affords us “ a view of the mechanism 
whidi, in the unconscious background of 
the soul, manipulates the impressions which 
arise from the external stimuli.” What 


seems to me, however, of special import- 
ance and value in Wipidt’s work is that he 
“ extends the law of the persistence of force 
for the first time to the psychic world, and 
makes use of a series of facts of electro- 
physiology by way of demoAistratioA.” 

Thirty years afterwards (1892) Wundt 
published a second, much abridged, and 
entirely modified edition of his work. The 
important principles of the first edition are 
entirely abandoned in the second, and the 
monistic is exchanged for a purely dualistic 
stand; >f)int. Wundt himself says in the 
preicice to the second edition that he has 
emancipated himself from the fundamental 
errors of the first, and that he “ learned 
many years ago to consider the work^a sin 
of his youth”; it “weighed on him as a 
kind of crime, from which he longed to 
free himself as soon as possible.” In fact, 
the most important systems of psychology 
are completely opposed to each other m 
the two editions of Wundt^s famous Observa- 
tions. In the first edition he is purely 
monistic and materlali^tic, in the second 
edition purely dualistic and spiritualistic. 
In the one psychology is treated as a 
physical science, on the same laws as the 
whole of physiology, of which it is only a 
part ; thirty years afterwards he finds 
psychology to be a spintual science, with 
principles and objects entirely different 
from those of physical science. This 
conversion is most clearly expressed in his 
principle of psycho-physical parallelism, 
accoiding to which “every psychic event 
has a coiiesponding physical change but 
the two are completely independent, and 
arc not in any natural causal conncclion. 
This complete dualism of body and soul, of 
nature and mind, naturally gave the liveliest 
satisfaction to the picvailing school-philo- 
sophy, and was acclaimed by it as an 
important advance, especially^ seeing that 
n came from a distinguished scientist who 
had previously adhered to the opposite 
system of monism. As I*>myself continue, 
after more than forty years’ study, in this 
“ narrow” position, and have not been able 
to free myself from it in.spitef'of all my 
efforts, I must naturally consider the “youth- 
ful sin’ of the young physiologist Wundt 
to be a correct knowledge of nature, and 
energetically defend it against the anta- 
gonistic view of the old pnilosopher Wundt. 

This entire change of ^ philosophical 
principles, which we find in Wundt, as 
wc found it in Kant, Vircl|ow, Du Bois- 
Reymond, Carl Ernst Baer, and others, 
is very interesting. In their youth these 
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able and talented scientists embrace the 
whole field of biological research in a broad 
survey, and make strenuous efforts to find 
a unifying, natural basis for their know- 
ledge ; in their later years they have found 
that Ihii# is not* completely attainable, and 
so they entirely abandon the idea. In 
extenuation of these psychological metafnor- 
phoscs they can, naturally, plead that in 
their youth they overlooked the difficulties 
of the great task, and misconceived the true 
goal ; with the maturer judgment of age 
and the accumulation of experience they 
were convinced of tneir errors, and dis- 
covered the true [vtth to the source of 
truth. On the other hand, it is possible to 
think that great scientists approach their 
task with less prejudice and more energy 
in their earlier years — that their vision is 
clearer and their judgment purer ; the 
experiences of later years sometimes have 
the effect, not of enriching, but of disturb- 
ing, the mind, and with old age there comes 
a gradual decay of the brain, just as 
happens in all other organs. In any case, 
this change of views is in itself an instruc- 
tive psychological fact; because, like many 
other forms of change of opinion, it shows 
that the highest psychic functions are 
subject to profound individual changes in 
the course of life, like all the other vital 
processes. 

For the profitable con'Jtrurtion of com- 
parative ps} chologyit is extremely important 
not to confine the critical comparison to 
man and the brute in general, but to put 
side by side the innumerable gradations of 
their mental activity. Only thus can we 
attain a clear knowledge of the long scale of 
psychic development which runs unbroken 
from the lowest, unicellular forms of life up 
to the mammals, and to man at their head. 
But even within the limits of our own race 
such gradHkfions are very noticeable, and 
the ramifications of the “ psychic ancestral 
tree*' arc very nu^neious. The psychic 
difference between the crudest savage of 
the lowest grade and the most perfect 
specimen of the highest civilisation is 
colossal—mucb gieater than is commonly 
supposed. By the due appreciation of this 
fact, especially in the latter half of the 
century, the** An thropology^f the uncivilised 
races has received a strong support, and 
comparative ethnography has come to 
be considered extiemely important for 
psychological purposes. Unfortunately, the 
enormous qi;iiintity of raw material of this 
science has not yet been treated in a satis- 
factory critical manner. What confused 


and mystic ideas still prevail in this depart- 
ment may be seen, for instance, in the 
Volketgedanke of the famous traveller, 
Adolf Bastian, who, though a prolific writer, 
merely turns out a hopeless mass of 
uncritical compilation and confused specu- 
lation. 

The most neglected of all psychological 
methods, even up to the present day, is the 
evolution of the soul ; yet this little- 
frequented path is precisely the one that 
leads us most quickly and securely through 
the gloomy primeval forest of psychological 
prejudices, dogmas, and errors, to a clear 
insight into many of the chief psychic 
problems. As 1 did in the other branch of 
organic evolution, I again put before the 
reader the two great branches ef the science 
which I dififereniialcd in 1866— ontogeny 
and phylogeny. 'J'hc ontogeny, or embry- 
onic development, of the soul, individual or 
biontic psychogeny,inve*5tigates the gradual 
and hierarchic devidopment of the soul in 
the individual, and s( eks to learn the laws 
by which it is controlled. For a great part 
of the life of the mind a good deal has been 
done in this direction for centuries ; rational 
pedagogy mu’st have at an early date set 
Itself the task of the theoretical study of 
gradual development and formative capac ity 
of the young mind that was committed to 
it for education and formalicn. Most 
pedagogues, however, were idealistic or 
dualibtic philosophers, and so they went tc 
work with all the prejudices of the spiri- 
luali.sti( psychology. It is only in the last 
few decades that this dogmatic tendency 
has been largely superseded even in the 
school by scientific methods ; we now find 
a greater concern to apply the chief laws 
of evolution even in the discussion of the 
soul of the child. The raw material of the 
child’s soul is already qualitatively deter- 
mined by heredity frijm parents and ances- 
tors ; education has the noble task of 
bringing it to a perfect maturity by intellec- 
tual instruction and moral training — that is, 
by adaptation, Wilhelm Preyei was the 
first to lay the foundation of our knowledge 
of the early psychic development in his 
interesting work oa Ttu Mind of tht Child. 
Much is still to be done in the study of the 
later stages and metamorphoses of the 
individual soul, and once more the correct, 
critical application of the biogenetic law is 
proving a guiding star to the scientific 
mind. 

A new and fertile epoch of higher develop- 
ment dawned for psychology and all 
other biological sciences when Charles 
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Darwin applied the principles of evolution 
to them forty years ago. The seventh 
chapter of his epoch-making work on The 
Origin of Species is devoted to instinct. 
It contains tlie valuable proof that the 
instincts of animals are subject, like all 
other vital processes, to the geneial laws of 
historic development. The bperial instincts 
of particular &i)ccics vrerc formed by adap- 
tation^ and the modifications thus acquired 
were handed on to posterity by heredity; 
in their formation and preservation natural 
selection plays the same part as in the 
transformation of every other physiological 
function. Darwin afterwardb developed 
this fundamental thought in a number of 
works, showing that the same laws of 
“ mental evolution ” hold good throughout 
the entire organic world, not less in man 
than in the brute, and even in the plant. 
Hence the unity of the organic world, 
which is revealed by the common origin of 
its members, applies also to the entire 
province of pyschic life, from the simplest 
unicellular oiganism up to man. 

To George Romanes we owe the further 
development of Darwin*s psychology and 
Its special application to the diffeient 
sections of psychic activity. The two 
volumes of his work on evolutionary psy- 
chology which were completed are among 
the most valued productions of psycho- 
logical litcratuie. For, conformably to the 
principles of our modern monistic research, 
his first care was to collcc t and arrange all 
the important facts which have been 
empirically established in the field of com- 
parative psychology in the course of 
centuries ; in the second place, these facts 
arc tested with an objective criticism^ and 
systematically distributed; finally, such 
rational conclusions are drawn from them 
on the chief general questions of psychology 
as are in harmony with the fundamental 
principles of modern monism. The first 
volume of Romaneses work bears the title 
of Menial Evolution in the Animal World; 
it presents, in natural connection, the entire 
length of the chain of psychic evolution in 
the animal world, from the simplest sensa- 
tions and instincts of the lowest animals to 
the elaborate phenomena of consciousness 
and reason in the liighest. It contains 
also a number of extracts from a manuscript 
which Darwin left **on instinct,” and a 
complete collection of all that he wrote in 
theprovince of psychology, 

Tne second and more important volume 
of Romanes’s work treats of “ Mental evolu- 
tion in map and the origin of human 


faculties.” The distinguished psychologist 
gives a convincing psoof in it “that the 
psychological barrier between man and 
the brute has been overcome.” Man’s 
power of conceptual thought and of 
abstraction has been grallually Evolved 
frona the non-conceptual stages of thought 
and ideation in the nearest related mammals, 
Man^s highest mental powers reason, 
speech, and conscience — ^have arisen from 
the lower stages of the same faculties in 
our primate ancestors (the simim and 
prosimice). Man ha^ no single mental 
faculty which is his exclusive prerogative. 
His whole psychic life«di£fcrs from that gf 
the nearest related mammals only in 
degree, and not in kind ; quantitatV^ely, 
not qu^itatively. 

I rec ommend those of my readers who are 
intercst(‘d in these mi^mentous questions of 
psychology to study the piofound work of 
Romanes. I am completely at one with 
liim and Darwin in almost all their views 
and convictions. Wlieiever an apparent 
discrejiancy is found between these authors 
and my earlier productions, it is either a 
case of imperfect expiession on my part or 
an unimportant difference in application of 
principle. For the rest, it is characteristic 
of this “science of ideas” that the most 
emin(‘nt philosophers hold cntiiely antago- 
nistic views on its fundamental notions. 


CHAPTER VII. 

PSYCHIC GRADATIONS 

Psychological unity of organic nature. Material 
basis of the soul : psychoplasnu Scale of 
sensation. Scale of movement. Scale of 
reflex action. Simple and compound reflex 
action. Reflex action aiy^d consciousness. 
Scale of perception. Unconscious and con- 
scious perception. Scale of memory. Un- 
conscious and conscious memory. Association 
of perceptions. Instinct. ** Primaiy and 
secondary instincts. Scale of reason. Lan- 
guage. Emotion and passion. The will. 

Freedom of ihi^will. 

The great progress which psychology has 
made, with the assistance of evolutioni in 
the latter half of the century culminates iu 
the recognition of the psychological unity of 
the organic world. Comparative psycho- 
logy, in co-operation with the ontogeny 



PSYCHIC GRADATIONS 


39 


and pliylogeny of the psyche^ has enfoiced activity of the psychoplasm, which we call 

the conviction that oiganic life in all its the “ soul,” is always connected with meta- 
stages, fiom the simplest unicellular proto- holism 

70on up to man, spiings from the same All living oiganisms, without exception, 
elementary forces of nature, fiom the are sensitive , they aie influenced by the 

physiolqgical ft^nctions of sensation and condition of their environment, and leart 

movement The future task of ‘■tientifie thcieon by certiin modifications in their 

psychology, therefore, is not, as it on( c was, own structure 1 ight and heat, gravity and 

the exclusively subjective and inti ospcc live electricity, mc( h mu al processes and chemi- 

analysis of the highly-developed mind of a <al action m thi enviionmcnt,act as stimuli 

philosopher, but the objcctm, compilative on the sensitive psychoplasm, and effect 

study of the long gradation by which man changes in its molecular c omposition We 

has slowly arisen through avast senes of m-^y distinguish the following five chief 
lower animal conditions 'I his gic it ^ask stages of this sensibility — 

of separating the cjiffcrent steps in the I — At the lowest stage of oiganisation 

psychological ladder, and proving their the '’e/ZWt is such, is sensitive, 

unbiokcn phylogenetic connection, has and reicts on the stimuli from without, 

only been seriously attempted duiing the that is the case with the longest prolists, 

last ten yeais, espcciall> in tlie splendid with many plints, and with some of the 

work of Romanes We must confine most rudimcntsry animals 

ourselves here to a biitf discussion of a II the second stage very simple 

few of the general questions which tbit and nndiscnminatmg stnse organs begin 

gradation has suggested to ipjx ir on the surface of the oigmisin, 

All the phenomen i of the psychic life aie, in the foim of pioloplasmic filaments and 

without exception, bound up with (citiin pigmtnl spots the foiorunncrs of the neives 

mateiial ch inges in the living subst mce of of touch uid flu eves, these ire found in 

the body, the We have given some of the higher piotists, and in many 

to that put of the piotoplasm wl i< 1 seems of the lowei aniiinls and plants 
tobclhf indispcnsiblcsubsti itumofpsj Inc III — At the thud spuific organs of 
life the n ime of psvc/tofila^m ( the “ soul sub sense, e ich w ith i pec iili ir adaptation, have 

stance,” in the monistic sense), in other aiiscn liy diflcicnti ition out of these nidi 

words, we do not itUibute any pcculiii mcmtn> processes llitie aie the c hemic il 

“essence ’ to it, but we ronsidci the insliumiiitb cf smell and taste, ind the 
tohe\x\iiiX<\y acollfiti i itleaof ai! ikt f sydne ])h>sicil orgins of touch, tempc iitme, 

functions of protoplasm In this sense the he uing, mcl sight The “ spec ific energy ” 

“sour is incicly a physiologic il absti iction of these sense oigans is not an otiginal 

like “assimil ition ” or “geneialion” In inheient piopeitv, but has been g lined 

man and the higher animals, in accoi dance bv function il adiptnlion and progiessive 

with the division of liboui of the oigins hciedity 

and tissues, the psychopl ism is a cliheien IV — I he fourth stage is charaetensed 

tiatcd pirt of the nervous sysUii, the by the centralisation or integration of the 
neuroplasm of the ganglionic cells mcl then n n ous system^ and consequently, of sen > i 
fibres In the lower anim ils, liowevci, tion , by the associahon of the previously 

whic h hav^no special nerves ancl oi g ms of isolated or localised sensations pi esent itions 

sense, and in the ])1 irts, the psyc hop! sm has at ise, though they still remain unconscious, 

not yet reached an independent diheuntii That is the condition of many both of the 

tion b maliy, iv the unicellulai piotisls, the lower and the highei anim ils 
psychoplasm is identified either with the V — Finally, at the filth stage, the highest 
whole of the living protopl ism of the simple psychic function, conscious perception^ vs 

cell or wi^ a portion of it In all c.ises, in developed by the mirroring of the sens itions 

the lowest as well as the highest stages of in a central part of the nervous system, <is 

the psychological hieraichy, a certain clienii we find in man and the higher vcrtebiates, 
cal composition and a eeitam physical and probably in some of tfie higher inver- 

activity of the psychopl ism Sre indispensable tebrates, notably the articulata 

before the “soul” can tunction oi ac.t I hat All living organisms without exception 
is eq^ually true of the elementaiy psychic have the faculty of spontaneous mmiement^ 

fimenon of the plasmatic sensation and in contiadistmction to the iigidity and 

movement oTthe protozoa, and of the com- inertia of ^ unoiganised substances {eg^ 

g ex functions of the sense-oigans and the crystals) , in other words, certain changes 

am in the higher animals and man 1 lie of pkice of the partu Ics occur in the living 
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psychoplasm from internal causes, which 
have their source in its own cheniical com- 
position. These active vital movements are 
partly discovered by direct observation and 
partly only known indirectly, by inference 
irom their effects. We may distinguish 
five sta^^es of them. 

I. — At the lowest stage of organic life, in 
the chromacea, and many protophyta and 
lower metaphyta, we perceive only those 
rnovemenis of growth which are common 
to all organisms. They are usually so slow 
that they cannot be directly observed ; they 
have to be inferred from their results — from 
the change in size iind form of the growing 
organism. 

II. — Many protists, particularly unicellu- 
lar alpie of the groups of diatomacea and 
desmidlacea, accomplish a kind of creeping 
or swimming motion by excretion, or by 
ejecting a slimy substance at one side. 

III. — Other org.inisms which float in 
water — for instance, many of the radiolaria, 
aiphonoidioici, kt<*nophora, and others — 
ascend and descend by altering their specific 
gi'iiviiyy sometimes by osmosis, sometimes 
by the separation or squeezing -out of air. 

IV. — Many plants, especially the sensitive 
pl.ints (mimosa) and other papilionacea, 
effect movements of their leaves or other 
organs by change of pressure — that is, they 
alter the strain of the protoplasm, and, 
consequently, its pressure on the enclosing 
elastic walls of the cells. 

V. — The most imjjoitant of all organic 
movements arc the phenomena of contraction 

changes of form at the surface of the 
oi ganisin, which are dependent on a twofold 
displacement of their eleiiuMUs ; they always 
involve two different conditions or phases 
of motion — conti action and expansion. 
Four different forms of this plasmatic con- 
traction may be enumerated : — 

Amoeboid movement (in rhizopods, 
Iood-c<'lls, pigment-cells, <‘tc.). 

(h) K similar flow of protoplasm within 
enclosed cells. 

( c) Vibratory motion (ciliary movements) 
in infusoria, spermatozoa, ciliated epi- 
thelial cells. 

(d) Muscular movement (in most ani- 
mals). 

The elementary psychic activity that 
arises from the combination of sensation 
and movement is called reflex (in the widest 
sense), reflective function, or reflex action. 
The movement— no matter what kind it is 
— seems in this case td be the immediate 
lesult of the stimulus which evoked the 
sensation ; it has, on that account, been 


called stimulated motion in its simplest 
form (in the protists). All living proto- 
plasm has this feature of irritability. Any 
physical or chemical change in the environ- 
ment may, in certain circumstances, act as 
a stimulus on the psychoplasm, lyid elicit 
or “release” a movement. We shall see 
later on how this important physical concept 
of “releasing ” directly connects the simplest 
organic reflex actions with similar mechani- 
cal phenomena of movement in the inor- 
ganic woi Id (for instance, in the explosion 
of powder by a spark, or of dynamite by a 
blow), Wc may distinguish the following 
seven •>tages in the scale of reflex action . — 

I. — At the lowest sfage of organisation, 
in the lowest protists, the stimuli ,of the 
outer world (heat, light, electricity,** etc.) 
cause in the indifferent protoplasm only 
those indispensable movements of growth 
and nutrition which are common to all 
organisms, ind are absolutely necessary for 
their preservation. That is also the case 
in most of the plants, 

II. — In the case of many freely-moving 
protists (es))ecially the amceba, the helio- 
zoon, and the rhizopod) the stimuli from 
without produce on every spot of the un- 
protected surface of the unicellular organism 
external movements which take the form of 
changes of shape, and sometimes changes 
of i>lacc (amadjoid movement, pscudopod 
formation, the extension and withdraw'al of 
what look like feet) ; these indefinite, varia- 
ble pro( esses of the protoplasm arc not yet 
perinanenl organs. In the same way, 
general organic irritability takes the form 
of indeterminate reflex action in the sensi- 
tive plants and the lowest metazoa ; in many 
multicellular organisms the stimuli may be 
conducted from one cell to another, as all 
the cells are connected by fine fibres. 

III. — Many protists, especially the more 
highly-developed protozoa, produce on their 
unicellular body two little organs of the 
simplest character — an organ of touch and 
an organ of niovemenf. ^oth these instru- 
ments are direct external projections of 
protoplasm ; the stimulus, which alights on 
the first, is immediately conduof-cd to the 
other by the psychoplasm o\ the unicellular 
body, and causes it to contract. This 
phenomenon is particularly easy to observe, 
and even prodifce experimentally, in many 
of the stationary infusoria (for instance, the 
potcriodendron among the flagellata, and 
.the voriicella among the ciliata). The 
faintest stimulus that touches the extremely 
sensitive hairs, or n/w, at tfte free end of 
the cells, immediately causes a contraction 
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of a thread-like stalk at the other, fixed end. 
This phenomenon known as a “ sim*ple 
reflex arch.” 

I V.-—Thesc phenomena of the unicellular 
organism of the infusoria lead on to the 
interesting methanism of the neuro-muscu- 
lar cells, which we find in the multicellular 
body of many of the lower metazoa, especially 
in the cnidaria (polyps and corals). Each 
single neuro-muscular cell is a “ unicellular 
reflex organ” ; it has on its surface a sensi- 
tive spot, and a motor muscular fibre inside 
at the opposite end ; jthe latter contracts as 
soon as the former is stimulated. 

V. — In other enjdaria, notably in the 
free swimming medusie — which are closely 
related to the stationary polyps — the simple 
neuro-muscular cell becomes two different 
cells, connected by a filament : an external 
sense-cell (in the outer skin) and an internal 
muscular cell (under the skin). In this 
bicellular reflex organ the one cell is the 
rudimentary organ of sensation, Jtlie other 
of movement ; the connecting bridge of the 
psychoplasmic filament conducts the stimu- 
lus from one to the other. 

VI. — The most impoitant step in the 
gradual construction of the reflex mechanism 
is the diviskm into thiee cells ; in the pln^e 
of the simple connecting bridge we spoke 
of there appears a third independent cell, 
the soul-cell^ or ganglionic cell ; with it 
appears also a nevvpsychif funi lion, union- 
scious f 7 cicnlatton^ which has Us seat in 
this cell. 'I’he stimulus is first conducted 
from the sensitive cell to this intermediate 
presentative or psyc'hic coll, and then issued 
from this to the motor muscular-cell as a 
mandate of movement. These ti'udhilar 
reflex organs are jirejionderantly de\ eloped 
in the groat majoiir> of the inveitebrates. 

VII. — Instead of this arrangement we 
find in most of the veitehrates a quadriullu- 
lar reflex organ, two distinct “soul-cells,” 
instead of one, being inserted between the 
sensitive cell and |he motor cell. The 
external stimulus, in this case, is first con- 
ducted centripetally to the sensitive cell (the 
sensible psychic cell), from this to the 7vll/- 
cell (the rifotoi* psychic cell\ and from this, 
finally, to the contractile muscular cell. 
When many such reflex organs combine 
and new psychic cells ar^ interposed we 
have the intricate reflex mechanism of man 
and the higher vertebrates. 

The important distinction which we make, 
in morphology and physiology, between uni- 
cellular and giulticellular organisms holds 
good for their elementary psychic activity, 
reflex aefion. In the unicellular protists 


(both the plasmodomous primitive plants, 
or prof op/iYta,^x\d the plasmophagous primi- 
tive animals, or protozoa) the whole physical 
process of reflex action takes place in the 
protoplasm of one single cell ; their “ cell- 
soul ” seems to be a unifying function of the 
psyrhoplasm of which the various phases 
only begin to be seen separately when the 
differentiation of special organs sets in. 

The second stage of psychic activity, 
compound reflex action, begins with the 
v^enohitic protists {eg., the volvox and the 
carchesium). The innumerable social cells, 
which make up this cell-community or cceno- 
bium, are always more or less connected, 
often directly connected by filamentous 
bridges of protoplasm. A stimulus that 
alights on one or more cells of t^c community 
is communicated to the rest by means of 
the connecting fi])rcs, and may produce a 
general conti action. This connection is 
found, also, in the tissues of the multicellular 
animals and plants. It was erroneously 
behoved at one time that the cells of vegetal 
tissue were completely isolated from each 
other, but we have now discovered fine 
filaments of protoplasm throughout, which 
penetrate the thick membianes of the cells, 
and maintain a rnateiial and psychological 
( ommunii ation between their living plasmic 
content'. That is the explanation of the 
mimosa : w'hen the tread of the passer-by 
shakos the root of the plant, the stimulus is 
immecliatoly conveyed to all the cells, and 
causes a gencial contraction of its tender 
leaves anci a drooping of the stems. 

An important and universal feature of 
all reflex phenomena is the absence of 
consciousness. For reasons which we 
shall give m the tenth chapter we only 
admit the presence of consciousness in 
man and the higher animals, not in plants, 
the lower animals, and the protists ; conse- 
quently all stimulated movements in the 
latter must be regarded as reflex — ^that is, 
all movements which are not sponianeotts, 
not the outcome of internal causes (impul- 
sive and automatic movements).* It is 
different with the higher animals which 
have developed a centralised nervous 
system and elaborate sense-organs. In 
these cases consciousness has been gradu- 
ally evolved from the psychic reflex activity, 
and nowconscious, voluntaryaction appears, 
in opposition to the still continuing reflex 
action below. H ow^ever, we must distinguish 
two different processes, as we did in the 

* Cj, Max Verworn, Psychopkysiohgiscke 
ProthUn-Studitn, pp. 135, 14a 
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question instinct — ^primary and secondary 
reflex action. Primary reflex actipns are 
those which have never reached the stage 
of consciousness in phylctic development, 
and thus preserve the primitive character 
(by heredity from lower animal forms). 
Secondary reflex actions are those which 
w®re conscious, voluntary actions in our 
ancestors, but which afterwards became 
unconscious from habit or the lapse of 
consciousness. It is impossible to draw a 
hard and fast line in such cases between 
conscious and unconscious psychic function. 

Older psychologists (Her hart, for instance) 
considered “presentation” to be the funda- 
mental psychic phenomenon, from which 
all the others, are derived. Modern com- 
parative psythology endorses this view in 
so far as it relates to the idea of unconscious 
presentation ; but it considers conscious 
presentation to be a secondary phenomenon 
of mental life, entirely wanting in planes 
and the lower animals, and only developed 
in the higher animals. Among the many 
contradictory definitions which psychologists 
have given of “ presentation,” we think the 
best IS that which makes it consist in an 
internal picture of the external objeict which 
is given us in sensation — an “idea” in the 
broader sense. We may distinguish the 
following four stapes in the rising scale of 
presentative function : — 

I. Cellular preseniation, — At the lowest 
stages we find presentation to be a general 
physiological property of psychoplasm ; 
even in the simplest unicellular piotist 
sensations may leave a permanent trace 
in the psychoplasm, and these may be 
reproduced by memory. In more than 
four thousand kinds of radiolaria, which I 
have described, every single species is 
distinguished by a special, hereditary 
skeletal structure. The construction of 
this specific, and often highly elaborate, 
skeleton by a cell of the simplest descrip- 
tion (generally globular) is only intelligible 
when we attribute the faculty of presenta- 
tion, and, indeed, of a special reproduction 
of the plastic “feeling of distance,” to the 
constructive protoplasm — as I have pointed 
out in my Psychology of the Radiolarial 

II, Histionic presentation. — In the coeno- 
bia or cell-colonies of the social protists, 
and still better in the tissues [in the Greek, 
technical term, hista ; hence the name 
hisUmic\ of plants and lower, nerveless 
animals (sponges, polyps, etc.), we find the 

* E. Haeckel, “General Natural History of 
the Radiolaria”; 18S7. 


second stage of unconscious presenta^on, 
which consists of the common psychic 
activity of a number 9 i closely connected 
cells. If a single stimulus may, instead ctf 
simply spending itself in the reflex move- 
ment of an organ (the leaf ^f a i^nt, for 
instance, or the arm of a polyp), leave a 
permanent impression, which can % 
spontaneously reproduced later on, we afl 
bound to assume, in explaining the pheno* 
menon, a histionic presentation, dependent 
on the psychoplasm of the associated tissue- 
cells. 

III. Unconscious presentation in the 
ganglionic cells, — This third and higher 
stage of presentation * is the commonest 
form the function takes in the animal world; 
it seems to be a localisation of presentarion 
in definite “ soul-cells.” In its simplest M-m 
it appears at the sixth stage of reflex action, 
when the tricellular reflex organ arises : 
the seat of presentation is then the inter- 
mediate psychic cell, which is interposed 
between the sensitive cell and the muscular 
cell. With the increasing development of 
the animal nervous system and its progres- 
sive differentiation and integration, this 
unconscious presentation also rises to 
higher stages. 

IV. Conscious presentation in the cerebral 
cells, — With the highest stage of develop- 
ment of the animal organisation conscious- 
ness arises, as a special function of a certain 
central organ of the nervous system. As 
the presentations are conscious, and as 
special parts of the brain arise for the 
association of these conscious presentations, 
the organism is qualified for those highest 
psychic functions which we call thought 
andreflection, intcllcctaiid reason. Although 
the tracing of the phyletic barrier between 
the older, unconscious and the younger, 
conscious presentation is extremely difficult, 
>.2 can affirm, with some degree of proba- 
bility, that the evolution of th? latter from 
th< former was polyp^letic [ that is to say, 
took place along a numbei of independent 
lines] ; because we find conscious and 
rational thought, not only in the highest 
forms of the vertebrate^ st*m (man, 
mammals, birds, and a part of the lower 
vertebrates), but also in the most highly 
developed representatives of other animal 
groups (ants an^d other insects, spiders and 
the higher crabs among the articulata, 
cephalopods among the mollusca). 

The evolutionary scale of memory is 
blosely connected with that o^, presentation; 
this extremely important function of the 
psychoplasm— the condition of all further 
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psychic development — consists essentially 
in the reproductioth of presentations. The 
impressiens in the bioplasm, which the 
stimulus produced as sensations, and which 
became presentations in remaining, are 
revivea by m Anory ; they pass from poten- 
tiality to actuality. The latent potential 
energy of the psychoplasm is transformed 
into kinetic energy. We may distinguish 
four stages in the upward development of 
memory, corresponding to the foui stages 
of presen tn lion. 

1. Cellular Memory , — Thirty years ago 
Ewald liering, in a thoughtful woik, 
showed “ memory to be a general property 
of organ) scol matter,” and indicated the 
great significance of this function, “to 
which we owe almost all that we are and 
have.” Six years later, in my work on The 
Perigenesis of ike Plastidule^ or tlu Undu- 
latory Origin of the Parts of Lifc,^ I 
developed these ideas, and endeavoured to 
base them on the principles of evolution. 
I have attempted to show in that work 
that unconscious mcnioiy is a universal and 
very important function of all plastidules; 
that is, of those hypothetical molecules, or 
groups of molcdiles, which Naegcli has 
called micelke,^ others hioplash^ and so 
forth. Only living plasliclules, as indi- 
vidual molecules of the active protoidasm, 
are reproductive, and so gifted wath 
meinoiy; that is the chief difference 
between the organic and inorganic worlds. 
It might be stated thus : “ Heredity is the 
memory of the piasiidule, while variability 
is its ci)m])rehension.” The elementary 
memory of the unicellular protist is made 
up of the molecular memory of the 
plastidules or micdlce^ of w'hich its living 
cell-body is constructed. As regards the 
extraordinary peiformances of unconscious 
memory in these unicellular protists, 
nothing crtild be more instructive than the 
infinitely varied and regular formation of 
their defensive app»i atus, their shells and 
skeletons ; in jjifiiticular, the diatomes and 
cosmaria among the protophytes, and the 
radiolari^ and thalamophora among the 
protozoa, affcAxl an abundance of most 
interesting illustrations. In many them- 
sand species of these protists the specific 
form which is inherited i» relatively con- 
stant and proves the fidelity of their uncon- 
scious cellular memory. 

II. Histionic memory , — Equally interest- 
ing examples of the second stage of 
memory, the unconscious memory of 
tissues, are found in the heredity of the 
individual organs of plants and the lower, 
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nerveless animals (sponges, etc.)* This 
second stage seems to be a reproduction of 
thehistionk i>t esentationSy that association 
of cellulai presentations which sets in with 
the formation of coenobia in the social 
protists. 

III. — In the same way we must regard 
the third stage, the unconscious memory of 
those animals which have a nervous system, 
as a reproduction of the corresponding “un- 
conscious presentations ” which are stored 
lip in certain ganglionic cells. In most of 
the lower animals all memory is uncon- 
scious. Moreover, even in man and the 
higher animals, to whom we must ascribe 
consciousness, the daily acts of unconscious 
memory are much more numerous and 
varied than those of the coniJtious faculty ; 
we shall easily convince ourselves of that if 
we make an impartial study of a thousand 
unconscious acts we perform daily out of 
habit, and without thinking of them, in 
walking, speaking, writing, eating, and so 
forth. 

IV. — Conscious memory, which is the 
work of certain brain-cells m man and the 
higher animals, is an “ internal mirroring” 
of very late development, the highest out- 
come of the same psychic reproduction of 
presentations which were mere unconscious 
processes in the ganglionic cells of our 
lower animal .ancestors. 

The concatenation of presentations — 
usually called the association of ideas — 
also runs thiougli a long scale, from the 
lowest to the Iiighest stages. This, too, is 
originally and predominantly unconscious 
(“ instinct ”) ; only in the higher classes of 
animals does it giadually become conscious 

rCiison ”). The psychic results of this 
“assocuation of ideas” are extremely varied; 
still, a very long, unbroken line of, gradual 
development connects the simplest uncon- 
scious association of the lowest protist with 
the elaboiate conscious chain of ideas of 
the civilised man. The unity ofconscious^ 
nes^ in mean is given as its highest outcome 
(Iluine, Condillac). All higher ment^ 
activity becomes mo'c perfect in proportion 
as the normal .association extends to more 
numerous presentations, .and in proportion 
to the order which is imposed on them by 
the “criticism of pure reason.” In dre.ams, 
where this criticism is absent, the associa- 
tion of the reproduced impressions often 
takes the wildest forms. Even in the work 
of the poetic imagination, which constructs 
new groups of images by varying the 
association of the impressions received, 
and in hallucinations, etc., they are often 
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most unnaturally arranged, and seem to the 
prosaic observer to be perfectly irrational. 
This is especially true of supernatural 
“forms of belief,” the apparitions of 
spiritism, and the fantastic notions of the 
trwscendental dualist philosophy ; though 
it is precisely these ainormal associations 
of “faith” and of “revelation” that have 
often been deemed the greatest treasures of 
the human mind (cf. chap. xvi.). 

The antiquated psychology of the Middle 
Ages (which, however, still numbers many 
adherents) considered the mental life of 
man and that of the brute to be two 
entirely different phenomena ; the one it 
attributed to “reason,” the other to 
“instinct.” In harmony with the tradi- 
tional story fif creation, it was assumed 
that each- animal species had received a 
definite, unconscious psychic force from the 
Creator at its formation, and that this 
instinct of each species was just as 
unchangeable as its bodily structure. 
Lamarck proved the untcnableness of this 
error in 1809 by establishing the theory of 
descent, and Darwin completely demolished 
It in 1859. With the aid of his theory of 
selection he proved the following important 
theses : — 

1. The instincts of species showindividual 
differences, and are just as subject to modi- 
fication under the law of adaptation as 
the morphological features of their bodily 
structure. 

2. These modifications (generally arising 
from a change of habits) are partly trans- 
mitted to offspring by heredity^ and thus 
accumulate and are accentuated in the 
course of generations. 

3. Selection^ both artificial and natural, 
singles out certain of these inherited modi- 
fioitions of the psychic activity ; it preserves 
the most useful and rejects the least 
adaptive. 

4. The divergence of psychic character 
which thus arises leads, in the course of 
generations, to the formation of new 
instincts, just as the divergence of morpho- 
logical character gives rise to new species. 

Darwin’s theory of instinct is now 
accepted by most biologists ; Romanes has 
treated it so ably, and so greatly expanded 
it in his distinguished work on Mental 
Evolution in the Animal Worlds that I 
need merely refer to it here. I will only 
venture the brief statement that, in my 
opinion, there are instincts in all organisms 
— in all the protists and plants as well as in 
all the animals and in man ; though in 
the Utter they tend to disappear in pro- 


portion as reason makes progress at their 
expense. 

The two chief classes of instincts to be 
differentiated are the primary and the 
secondary. Primary instincts are the 
common lower impulses which are|incon- 
scious and inherent in the psychoplasm 
from the commencement of organic life ; 
especially the impulses to self-preservation 
(l>y defence and maintenance) and to the 
preservation of the species (by generation 
and the care of the young). Both these 
fundamental instincts of organic life, hunger 
and tove^ sprang up Ariginally in perfect 
unconsciousness, without any co-operation 
of the intellect or reas()n. It is otherwise 
with the secondtiry instincts. These were 
due originally to an intelligent adaptation, 
to rational thought and resolution, an(l*^to 
purposive conscious action. Gradually, 
however, they became so automatic that 
this “other nature” acted unconsciously, 
and, even through the action of heredity, 
seemed to be “ innate ” in subsequent 
generations. The consciousness and deli- 
beration which originally accompanied 
these particular instincts of the higher 
animals and man have died away in the 
course of the life of the plastidules (as in 
“abridged heredity”). The unconscious 

f >urposive actions of the higher animals 
for instance, their mechanical instincts) 
thus come to appear in the light of innate 
impulses. We have to explain in the same 
way the origin of the “ d priori ideas ” of 
man ; they were originally formed empiri- 
cally by his predecessors.* 

In the superficial psychological treatises 
which ignore the mental activity of animals 
and attribute to man only a “ true soul,” we 
fintl him credited also with the exclusive 
possession ot reason and consciousness. 
This IS another trivial error (still to be found 
ip many a manual, nevertheless)^ which the 
('oraparative psychology of the last forty 
years has entirely dissigated. The higher 
vertebrates (especially those mammals 
which are most nearly related to man) have 
just as good a title to “reason” as man 
himself, and within the limits^ of the animal 
world there is the same long chain of the 
gradual development of reason as in the 
case of humanity. The difference between 
the reason of a uoethe, a Kant, a Lamarck, 
or a Darwin, and that of the lowest savage, 
a Veddah, an Akka, a native Australian, or 
a Patagonian, is much greater than the 
graduated difference between Jthe reason of 

> Vide The Natural History of Creation, 
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the latter and that of the most “ rational ” 
mammals, the anth|ppoid apes, or even the 
papiomocpha, the dog, or the elephant. 
This important thesis has been convinc- 
ingly proved by the thoroughly critical 
compaimtive v%rk of Romanes and others. 
We shall not, therefore, attempt to cover 
that ground here, nor to enlarge on the 
distinction between the reason and the 
intellect ; as to the meaning and limits of 
these concepts philosophic experts give the 
most contradictory definitions, as they do 
on so many other faijdamental questions of 
psychology. In general it may be said that 
the process of the ^formation of concepts, 
which is common to both these cerebral 
functions, is confined to the narrower circle 
of concrete, proximate associations in the 
intellect, but reaches out to the wider circle 
of abstract and more comprehensive groups 
of associations in the work of reason. In 
the long gradation which connects the 
reflex actions and tlie instincts of the lower 
animals with the reason of the highest, 
intellect precedes the latter. And there is 
the fact, of great importance to our whole 
psychological treatise, that even these 
highest of our mental faculties are just as 
much subject to the laws of heredity and 
adaptation as are their respective organs ; 
Flechsig pointed out in 1894 that the 
“organs of thought,” in .nan and the 
higher mammals, are those parts of the 
cortex of the brain which lie between the 
four inner seiise-cent[es ^cf. chapters x. 
and xi.\ 

'I'hc higher grade of development of 
ideas, of intellect and reason, which raises 
man so much above the brute, is intimately 
connected with the rise of language. Still, 
here also we have to rerognise a long chain 
of evolution which stretches unbroken from 
the lowest to the highest stages. Speech 
is no more gn exclusive prerogative of man 
than reason. In the wider sense, it is a 
common feature of a|[ the higher gregarious 
animals, at leasft of all the articulata and 
the veitebrates, which live in communities 
or herds ; they need it for the purpose of 
undcrstailfling ,each other and communi- 
cating their impressions. This is effected 
either by touch, or by signs, or by sounds 
having a definite meaning* The song of 
the bird or of the anthropoid ape {Jhylobate 5 \ 
the bark of the dog, the neigh of the horse, 
the chirp of the cricket, the cry of the 
cicada, are all specimens of animal speech. 
Only in man,* however, has that articulate 
conceptual speech developed which has 
enabled his reason to attain such high 


achievements. Comparative philology, one 
of the most interesting sciences that has 
arisen during the century, has shown that 
the numerous elaborate languages ot the 
different nations have been slowly and 
gradually evolved from a few simple primi 
tive tongues (Wilhelm Humboldt, Bopp, 
Schleicher, Steinthal, and others), August 
Schleicher of Jena, in particular, has 
proved that the historical development of 
language takes place under the same phylo- 
genetic laws as the evolution of other 
physiological faculties and their organs. 
Romanes (1893) has expanded this proof, 
and amply demonstrated that human 
speech, also, differs from that of the brute 
only in degree of development, not in 
essence and kind. • 

'I'he important group of psychic activities 
which we embrace under the name of 
“ emotion ” plays a conspicuous part both 
in theorctic.'il and practical psychology. 
From our point of view they have a peculiar 
importance, fiom the fact that we clearly 
see in them the direct connection of cerebral 
functions with other physiological functions 
(the beat of the heart, sense-action, muscular 
movement, etc.) ; they, theiefore, prove the 
unnatural and untenable character of the 
philosophy which would essentially dis- 
sociate psychology from physiology. All 
the exleinal expicssions of emotional life 
which we find in man are also present in 
the higher animals (especially in the 
anthropoid ape and the dog) ; however 
varied their development may be, they are 
all derived from the two elementary functions 
of the psyche^ sensation and motion, and 
fiom their combination in reflex action and 
presentation. To the province of sensation, 
in a wide sense, we must attribute the 
feeling of like and dislike which determines 
the emotion ; while the corresponding desire 
and aversion (love and hatred), the effort 
to attain what is liked and avoid what is 
disliked, belong to the category of move- 
ment. “Attraction and “ repulsion “ seem 
to be the sources of 7c///, that momentous 
element of the soul which determines the 
character of the individual. The passionsy 
which play so important a part in the 
psychic life of man, are but intensifications 
of emotion. Romanes has recently shown 
that these also are common to man and 
the brute. Even at the lowest stage of 
organic life we find in all the protists those 
elementary feelings of like and dislike, 
revealing themselves in what are called 
their tropismsy in the striving after light or 
darkness, heat or coldtand in their different 
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relations to positive and nej^alive electricity. 
On the otbet hand, we find at the highest 
stage of psychic life, in civilised man, those 
finer shades of emotion, of delight and 
disgust, of love and hatred, which are the 
mainsprings of civilisation and the inex- 
haustible sources of poetry. Yet a con- 
necting chain of all conceivable gradations 
unites the most primitive elements of 
feeling in the psychojilasin of the unicellular 
protist with the highest forms of passion 
that rule in the ganglionic cells of the 
cortex of the human brain. That the latter 
are absolutely amenable to physical laws 
was proved long ago by the great Spinoza 
in his famous Statics of Efnotion, 

The notion of as many ilifTeroiit 

meanings and definitions as most other 
psychological notions — presentation, soul, 
mind, and so forth. Sometimes will is 
taken in the widest sense as a cosmic 
attribute^ as in the “World as will and 
presentation” of Schopenhauer; sometimes 
It is taken in its narrowest sense as an 
anthropological attribziiCy the exclusive 
prerogative of man — as Descartes taught, 
for instance, who considered the brute to 
be a mere machine, without will or sensa- 
tion. In the ordinary use of the teirn, 
will is derived from the phenomena of 
voluntary movement, and is thus legardcd 
as a psychic attribute of most animals. 
But when wc examine the will in the light 
of comparative physiology and evolution, 
we find— as we do in the case of sensation 
— tliat it is a universal property of living 
psychoplasm. The automatic and the 
refiex movcincnts which we observe every- 
where, even in the unicellular protists, 
seem to be the outcome of inclinations 
which are inseparably connected with the 
very idea of life. Even in the plants and 
lowest animals these inclinations, or 
tropisms, seem to be the joint outcome of 
the* inclinations of all the combined indi- 
vidual cells. 

But when the “ tricellular reflex organ 
arises (page 41), and a third independent 
cell — the “psychic,” or “ganglionic,” cell 
—is interposed between the sense-cell and 
the motor-cell, we have an independent 
elementary organ of will. In the lower 
animals, however, this will remains un- 
conscious^ It is only when consciousness 
arises in the higher animals, as the sub- 
jective mirror of the objective, though 
internal, processes in the neuroplasm of 
the psychic cells, that the will reaches that 
highest stage which likens it in character 

the human will, and which, in the case 


of man, assumes m common parlance the 
predicate of “ liberty.” Its free dominion 
and action become more and meye decep- 
tive as the muscular system and the sense- 
organs develop with a free and rapid 
locomotion, entailing a correlative e)|Dlution 
of the brain and the organs of thought. 

The question of the liberty of the will is 
the one which lias more than any other 
cosmic problem occupied the lime of 
thoughtful humanity, the more so that in 
this case the great philosophic interest of 
the question was enhanced by the associa- 
tion of most rnomentftiis» t onscqucnccs for 
practical philosophy for ethics, education, 
law, and so forth. Emif tlu Bois-Rcymond, 
who treats it as the sewonth and last of his 
“scv^cn cosmic pi oblems,” rightly says of 
th(‘ qiu'stion : “Affecting everybody, appa- 
rently accessible to eveiybody, intimately 
involved in the fundamental conditions of 
human so(i(‘ty, vitally connected with 
religious lielief, this question has been of 
immeasurable importance in the history of 
civilisation. There is piobably no other 
object of thought on which the modern 
libiary contains so m.iny dusty folios that 
will never again be opened.” The impor- 
tance of the question is also seen in the 
fact that Kant ]nil it in the same category 
with the questions of the immortality of the 
soul and belief in God. He called these 
three great ciuestions the indispensable 
“postulates of iJiactical reason,* though he 
h.id already clearly shown them to have 
no reality whatever in the light of pure 
reason. 

'I’he most remarkable fact in connection 
with this fierce and confused struggle over 
the freedom of the will is, perhaps, that it 
has been theoretic ally rejected, not only by 
the greatest critical philosophers, but even 
by their extreme opponents, and yet it is 
still affirmed to be self-evident by the 
majority of people. Some 01 the first 
teachers of the Christian Churches — such 
as St. Augustine and talvjin — rejected the 
freedom of the will as decisively as the 
famous leaders of pure materialism, Holbach 
in the eighteenth and Biichncr ix»the nine- 
teenth century. Christian theologians deny 
it, because it is irreconcilable with their 
belief in the omnipotence of God and in 
predestination. God, omnipotent and 
omniscient, saw and willed all things from 
eternity — ^he must, consequently, have pre- 
determined the conduct of man. If mmi, 
with his free will, were to act otherwise 
than God had ordained, GodVould not be 
all-mighty and all-knowing. In the same 
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sense Leibnitz, too, was an unconditional 
determinist. The ij^onistic scientists of the 
last cenlnry, especially Laplace, defended 
determinism as a ronsrcjiiencc of their 
mechanical view of life. 

The%reat ftrujjglc between the deter- 
minist and the indcterminist, between the 
opponent and the sust.iiner of the freedom 
of the will, has ended lo-day, after more 
than 2,000 years, completely in favour of 
the determinist. The human will has no 
more fi eedom than that of the hij^her 
animals, from whicjji it differs only in 
degiec, not in kind. In the last century 
the dogma of lil^rty was fought with 
general philosophic and cosmological 
arguments. The nineteenth centuiy has 
given us very different weapons for its 
definitive destruction — the powerful weapons 
which wc find in thcaisenal of comparative 
physiology and evolution. We now know 
that each act of the will is as f.i tally deter- 
mined by the organisation of the individual 
and as dependent on the momentary con- 
dition of his environment as c\cry other 
psychic activity. The charficter of the 
inclination was determined long ago by 
heredity from parents and ancestors ; the 
determination to each particular ac't is an 
instance of adipUxthm to the circuinst'mc cs 
of the moment wherein the strongest 
motive prevails, accordirg to the law a 
which govern the static s of cinotioii. 
Ontogeny teaches ns to understand the 
evolution of the will in the individual child. 
Phylogeiiy reve-als to us the historical 
development of the will within the ranks of 
our vei tebratc ancestors. 


\:haptl;r viii. 

THE EMBRYOLOGY OF THE SOUL 

Im porlance of onl ogeny to psychology- Develop- 
ment of* the shild-soul. Commencement of 
existence of the individual sr>ul. The storing 
of the soul. Mythology of the origin of the 
soul. Physiology of the origin of the soul. 
Elementary processes in conception. Coa- 
lescence of the ovum and the spermatozoon. 
Cell-love. Heredity of the soul from parents 
and ancestors. Its physiological nature as 
the mechanics of the protoplasm. Blending 
of souls (p<iychic amphjgony). Reversion, 
psychologic^ atavism. The biogenetic law 
m psychology. Palingeneiic repetition and 


cenogcnetic modification. Embryonic and 

post-embryonic psychogeny. 

Thk human soul — whatever wc may hold 
as to its nature— undergoes a continual 
development throughout the life of the 
individual. This ontogenetic fact is of 
fundamental importance in our monislifc 
psychology, though the professional ” 
psycliologisls pay little or no attention to 
It. Since the embryology of the individual 
is, on Baer's principle — and in accordance 
with the universal belief of modern biologists 
—the “true torch-hcarer for all research 
into the organic body,” it will afford us a 
reliable light on the momentous problems 
of the psychic activity. 

Although, however, this “ i?mbryology of 
the soul” is so important and interesting, it 
has hitherto met with the consideration it 
deserves only within a very nanow circle. 
Until recently teachers were almost the 
only ones to occupy themselves with a part 
of the problem; since their avocation com- 
pelled them to assist and supervise the 
formation of the psychu’ activity in the 
chihl, they were bound Ic lake a theoretical 
Intel esl, also, in the psy< hogenetir facts 
that came under their nfiticc. However, 
these tcacheis, for the most part, both in 
recent and in eailier times, ivcre dominated 
by the current dualistic psychology- in so 
far as they reric'cted at all ; and lliey were 
totally ignorant of the imjioitant facts of 
comparative psychology, and una(’r|iiainted 
with the stnicturc and function of the brain. 
Moreover, their observations only extended 
to children in their school-days, or in the 
years immediately preceding. The remark- 
able phenomen.i which the individual 
psychogeny of the child offers in its earliest 
years, and which are the joy and admiration 
of all thoughtful parents, were scarcely ever 
made the subject of serious scientific 
research. Wilhelm Breyer was the pioficer 
of this study in his interesting work on 
The Mind of the Child (r 88 r). To 
obtain a perfectly clear knowledge of 
the matter, however, we must go further 
back still ; we must commence at tlic 
first appearance of the soul in the impreg- 
nated ovum. 

The origin of the human individual — 
body and soul — was still wrapped in com- 
plete mystery at the beginning of the nine- 
teenth century. Caspar Friedrich Wolff 
had, it is true, discovered the true character 
of embryonic development in 1759* i^^ liis 
theoria genera tionis^ and proved with the 
confitlence of a critical obsciver that there 
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IS a tiuo — le^ a serus of very 

remaikdble formative pKxcbbts — in the 
e\olution of the foetus from the simple 
ovum But the physiolo}?ists of the time, 
with the famous Albert H illcr at tht ir 
head^ flatly refused to enteitam these 
empirical truths, which may be directly 
proved by minoscopic observation, and 
clung to the old dogm-i of “pieformation ** 
This theory assumed that m the human 
ovum — and in the of all other animals — 

the organism was alrt idy piesent, or “pro 
formed,” m ill its parts the “ e\ oliition 
of the embi>o consisted htfiilly in an 
“ unfolding (t i oluho of the folded org ins 
One cuiious consecjutnce of this crioi was 
the theoiy of siaUdation which we have 
mentioned on p 19 , since the ov iiy h id to 
be admilU d to be pit sent in the tnibr>o of 
the worn in, it was ilso neccssaiy to suppose 
that tht gtims of the next genci itu^n weie 
already f iinied in it, and so on 'in infimtum 
Opposed to this dogma of the ** Ovuhsts 
was the cqii 11> eiioncous noticm of the 
“ Aniin ilculists , the littci held th it the 
gciinwis not ic ill> in the ft mile ovum 
but in the pUcinil element ind ih it the 
store of suet ceding gcnci itions w is to be 
sought in the sptini itozoa 

Leibnitz consistently ipphctl thi^ rhtoiv 
ofscatul ition, 01 “boxing up to the hum in 
soul, he denied thit titlici soul 01 bodv 
had a real development («/ ^ t/s nul 
Slid m his Thcoduy “Thus I eonsiclei 
that the souls which ne destined one cl i> 
to become hum in exist in the seed like 
those of olhti species tint thc> have 
existed in oui anccstois is fii bick as 
Adam- th it is, since the bc^ inning of the 
woild in the foims ol oi^, iniscd bodies” 
Similai notions pi evaded m biolo^^y ind 
philosophy until the third decade of the 
piesent ccntuiy, when the reform of 
embiyology by B lei ^ave them their deuh 
blow In the pi ov nice of ps>cholog>, 
howevci, they still find many ulhcienls , 
they form one gioup of the minycuiious 
mystical ideas which ^ive us vliving dlusii x 
tion of the ontogeny of the suiil 
The moie ui lu xte knowledge which we 
have I ecently obt lined, th long h compui 
tive ethn(do,,y, ol the vinous foims of 
myths of aneicnl and modern iinnvihsed 
races, is also of v^reat inteiesl in psycho^ eny 
Still, It would tike us too fai frcjm oui 
puipose if we were to entei into it with xny 
fulness heic, we must rcfci thereiderto 
\dilbcrt Svobodis c\ client woik on 
hotms of I iiitk (i8c)'») In lespert of their 
scientific and poetical contents, we may 


ai range ill pert ment p \ y cko^cneitc myth r in 
the following five giouus — 

I The myth of transmigiat^on — I he 
soul lived formerly in the body ot another 
animal, and passed from this into a human 
body Ihe Lgvptian piiestf, for i(|,stance, 
luight that the human soul wandeicd 
thiough all the species of animals after the 
death of the body, letuming to a human 
frame after 3,ocx> years of transmigration 

II I he myth of the in pi inting of the 
soul — The soul existed independently in 
another place— a psychogenetic store, as it 
wcic (in i kind of cflibryonic slumber or 
htent life) It wis tikei out by a bird 
(sometimes leprcscnlerf as an eagle, gene- 
rilly IS a white sloik), and implanted in th^ 
human body 

III The myth of the creation of the 
soul— (>ocl ci cites the souls, and keeps 
them stoic d sometimes in a pond (living 
in the form of plarf ton , xceoiding to other 
mvths in a ticc (when they aic concoivCL 
as the fiuit of 1 ph me lo^, xm) , the C ic itor 
tikes them lioni the pond or tnc and 
nisei ts them in the hum xn germ duiing the 
ict of com c ption 

IV I h( my ih of the sc xtiil ition of the 
soul (the the oiy of I eibnitz whii h we have 
given ibove 

\ The invtli of the division ot the soul 
(the theoiy of Kudolph \\ ignei [1855] 
of othci physiologists — In the art of pro- 
cre ition t poition is dctadicd fioin both 
the (immiteiiil; souls of the pai tills, the 
milcriixl contribution pisscs in the ovum, 
the }»itcinal in the spcimita/oi, when 
these two geiminil < ells co ilc see, the two 
psychic fi igments that ae comp my them 
also rombine to foim a new (immxteiial; 
soul • 

Although the poetic fmcics we have 
mentioned as to tht oiigin of the individuil 
liiiiii in soul ire still widely accepted, their 
piiif ly iny tholo^ic xl e h ii it ter is* now firmly 
estiblished Ihe deeply intciestmg and 
lem irk ible rest in h wflu li,,has been made 
in the course of the last twenty five years 
into the moie minute processes of the 
impiegnation and germination of#he ovum 
has mxde it clear that these mysterious 
phenomena belong entirely to the province 
of cellular physiology (ef p 17) lioth the 
female elemc nt,'’ the ovum, and the male 
feitilising body, the sperma or spermatozoa, 
are simple cdh These living cells possess 
a ccrtxin sum of physiological piopeities to 
which we give the title of the “cell soul,” 
just as we do in the permancn'lly unicellular 
piotist (see p 17) Both geiminal cells 
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have the faculty of movement and sensa* 
tion. The young ovum, or egg-cell, moves 
after the ^nner of sfti amoeba ; the minute 
spermato^a, of which there arc millions in 
every drop of the seminal fluid, are ciliated 
cells, aiu swigi about as freely in the 
sperm, by means of their lashes or c//ia, 
as the ordinary ciliated infusoria (the 
flagellata). 

When the two cells meet as a result of 
copulation, or wheii they are brought into 
contact through artificial fertilisation (in 
the fishes, for instance), they attract each 
other and become fifmly attached. The 
main cause of this cellular attrar tion is a 
chemical sensitive aftion of the protoplasm, 
allied to smell or taste, which we call 
“erotic chemicotropism it may also be 
correctly (both in the chemical and the 
romantic sense) terincd “cellular affinity” 
or “ sexual cell-love.” A number of the 
ciliated cells in the sperm swim rapidly 
towards the stationary egg'-cell and seek to 
penetrate into it. As Hertwig showed in 
1875, as a rule only one of the suitors is 
fortunate enough to rctuh the desired goal. 
As soon as tliis favoured sperinato/oon has 
pierced into the body of the ovum with its 
head (the nu<'leus of the cell), a thin mucous 
layer is detached from the ovum which 
prevents the further enliMiK e ol sjierma- 
tozoa. The formation of this protective 
membrane was only prevented when 
Hertwig kept the ovum stiff with cold by 
lowering the temperature, or ben Limbed it 
with narcotics (chloroiorm, iii(n'])hia, nico- 
tine, etc.) ; then there was “super-impreg- 
nation” or “polyspermy” — a number of 
sperm threads pierced into the body of the 
uncom^cious ovum. This remarkable fact 
proved that there is a low degree of 
“cellular instinct” (or, at least, of specific, 
lively sensation) in the sexual cells just as 
effectively as do the important phencjmena 
that immediately follow in their interior. 
Both nuclei -that of the ovum and th.it of 
the. sperm at(v.opn attract each other, 
approach, and, on contact, ('(nnpletely fuse 
tojjether. Thus from the impregnated ovum 
arises thQ»important new cell which we call 
the “stem-cell’’ {cyfula\ from the repeated 
segmentation of which the wliolc poly- 
cellular organism is evolved. 

The psychological information which is 
afforded by these remarkable facts of 
impregnation, which have only been properly 
observed during the last twenty-five years, 
is supremely important; its vast signifi- 
cance has ifitherto been very far from 
appreciated. We shall condense the main 


conclusions of research in the following five 
theses : — 

I . —Each human individual, like every 
other liigher animal, is a single simple cell 
at the commencement of his existence. 

I I . — This “ stem-cell ” (cytula) is formed 
in the same manner in all cases— that is, 
by the blending or copulation of two 
separate cells of diverse origin, the female 
ovum and the male spermatozoon. 

III. — Each of these sexual cells has its 
own “cell-soul” — that is, each is distin- 
guished by a peculiar form of sensation and 
movement. 

IV. -At the moment of conception or 
impregnation, not only the protoplasm and 
the nuclei of the two sexual cells coalesce, 
but also their “cell-souls”; in other words, 
the potential energies which dre latent in 
both, and inseparable from the matter of 
tlie protoplasm, unite for the formation of a 
new potenti.al energy, the “ germ-soul ” of 
the newly-constructed stem-cell. 

V. — Consequently, each personality owes 
his bodily and spiritual qualities to both 
parents ; by heredity the nucleus of the 
ovum contributes a portion of the m.aternal 
fe.alures, while the nucleus of the sperma- 
tozoon brings a part of the father’s charac- 
teri.stics. 

By these empirical facts of conception, 
moreover, the further fact of extreme 
importance is established, that every man, 
like every other animal, has a bcj^injiin^ 0} 
er/9/rmr; the complete copulation of the 
two sexual ccll-nuf'lei marks the precise 
TnoineiiL when not only the body, but also 
the “ soul,” of the new stem-cell makes its 
a])pearance. This fact suffii es of itself to 
destroy the myth of the immortality of tlie 
soul, to which we shall return later on. It 
suffices, too, for the destruction of the still 
prevalent superstition that man owes his 
personal existence to the favour of GckU 
Its origin is rather to be attributed solely 
to the “ eros ” of his parents, to that power- 
ful impulse that is common to all poly- 
cellular animals and plants, and leads to 
their nuptial union. But the essential 
point in this pliysiological process is not 
the “ embrace,” as was formerly supposed, 
or the amorousness connected therewith ; it 
is simply the introduction of the sperma- 
tozoa into the vagina. This is the sole means, 
in the land-dwelling animals, by which the 
fertilising element can reach the released 
ova (which usually takes place in the uterus 
in man). In the case of the lower aquatic 
animals (fishes, mussels, meclusie, etc.) the 
mature sexual elements on both sides are 
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simply discharged into the water, and their 
iinion is left to chance ; they have no real 
copulation, and so they show none of those 
higher psychic “erotic” functions which 
play so conspicuous a pait in the life of the 
higher animals. Hence it is, also, that all 
the lower non-copulating animals are 
wanting in those interesting organs which 
Darwin has called “ secondary sexual char- 
acters,” and which are the outcome of 
sexual selection : such are the beard of 
man, the antlers of the stag, the beau- 
tiful plumage of the bird of paradise and 
of so niriny other birds, together with 
other distinctions of the male, which are 
absent in the female. 

Among the above theses as to the 
physiology c/ conception, the inheritance of 
the psychic qualities of the two parents is 
of particular importance for psyc hological 
purposes. It is well known that every 
child inlicilts fiom both his parents pecu- 
liarities of chai actor, temperament, talent, 
acuteness of sense, and strength of will. 
It is equally well known that even psychic 
qualities are often (if not always) tians- 
mitted from grandparents by heiedity — 
often, in fact, a man resembles his grand- 
parents more than his parents in ceitain 
lespects ; and that is true both of bodily 
and mental fcaUires. All the chief laws of 
heiedity which I fiist formulated in my 
General Morpholof^y^ and then iiopularised 
in my Natural History of Ctraiion^ aie just 
as valid and univcisal in their ap]dic atiou to 
psychic phenomena as to bodily structure 
— in fact, they aie frequently more striking 
and conspicuous in the former than in the 
latter. 

However, the great province of heredity, 
to the inestimable importance of which 
Darwin first opened our eyes in 1859, is 
thickly beset with obscure pioblems and 
physiological difficulties. We dare not 
claim, even after forty years of research^ 
that all its aspects are clear to us. Yet we 
havq done so much that we can confidently 
S])cak of heredity as a physiological function 
of the organism, which is dire( tly connected 
with the faculty of generation ; and we 
must reduce it, like all other vital pheno- 
mena, to exclusively physical and chemical 
processes, to the mechanics of the protoplasm. 
We now know accurately enough the 
process^ of impregnation itself ; we know 
that in it the nucleus of the spermatozoon 
contributes the qualities of the male parent, 
and the nucleus of the ovum gives the 
qualities of the mother, to the newly>bofn 
stem-cell. The blending of the two nuclei 


is the “physiological moment " of heredity; 
by it the personal futures of both bod^ 
and soul are transmuted to th« new indi- 
vidual. These facts of ontogeny aie beyond 
the explanation of the dualistic ami mystic 
psychology which still ^evailsl in the 
schools ; whereas they find a perfectly 
simjdc interpretation in our monistic philo- 
sophy. 

The physiological fact which is most 
material for a correct appreciation of 
individual psychogeny is the continuity 
of the pn'che through the rise and fall of 
generations. A ne^individual comes into 
existence at the moipcnt of conception ; 
yet it is not an independent entity, either 
m respect of its mental or its bodily features, 
but merely the product of the blending of 
the two parental factors, the jnaternal 
egg cell and the paternal sperm-cefl. The 
cell-souls of these two sexual cells combine 
in the act of conception for the formation 
of a new cell -soul, just as truly as the tv»^o 
ccll-nuclci, which are tiie material vehicles 
of this psychic potential energy, unite to 
form a new nucleus. As we now see that 
the individuals of one and the same species 
—even sisleis born of ihe same patents — 
always show certain ditfeiences, however 
slight, we must assume that these vaiiations 
were already present in the chemical plas- 
matic constitution of the generative cells 
themselves.'^ 

'I'liese facts alone would suffice to ex]>lain 
the infinite v.inety of individual features, 
of soul and of bodily form, that we find in 
the organic world. As an extreme, but 
one-sided, consequence of them, there is 
the llieoiy of Weisrnann, which considers 
the amphimixis^ or the blending of the 
germ -plasm in sexual generation, to be the 
univcisal and the sole cause of individual 
variability. This exclusive theory, which is 
connected with his theory of tfee continuity 
of the germ-plasm, is, in my opinion, an ex- 
aggeration. I am convinced, on the contrary, 
that the great laws of progressive hereiliiy 
and of the correlative functional adaplation 
apply to the soul as well as to the body 
The new characteristics whifh th 0 individual 
has acquired during life may react to some 
extent on the molecular texture of the germ- 
plasm in the ^gg-cell and sperm-cell, and 
may thus be transferred to the next genera- 
tion by heredity in certain conditions 
(naturally, only in the form of latent 
eneigy). 

« 

* Law of individual variation. Vide Nainrai 
History of Creation, 
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Although in the souUblending at the 
moment of conce])tion only the latent forces 
of the two mrcnt souJs are transmitted by 
the coalei^nce of the erotic cell -nuclei, 
still it is jjossiblc that the hereditary psychic 
influence |of eaijjier, and sometimes very 
much older, g-enerations may be conimum- 
cated at the same time. Kor the laws of 
latent heredity or atavism apply to the soul 
just as validly as to the anatomical organi- 
sation. We find these remarkable i)hcno- 
mena of reversion in a vciy simple and 
instructive form in the alteriiation of 
generations of the ]T#)]yps and modusie. 
Here we see two very different generations 
alternate so regularly fliat the In st resembles 
the third, fifth, and so on ; while the second 
(very different from the pre( edmg) is like 
the fourth, sixth, etc. {Natural JJidory of 
Creation). We do not find such alternation 
of generations in man and the higher 
animals and plants, in which, owing to 
continuous heredity, each gcneiation re- 
sembles the next ; ncvcitheless, even in 
these cases we often meet with phenomena 
of reversion, which must be ledticcd to the 
same law of latent heredity. 

Eminent men often take more after their 
mndparents than their parents even in the 
finer shades of psychic activity — in the 
possession of ceitain artistic talents or 
inclinations, in force of chaiactei, and in 
warmth of temperament • not infrequently 
there is a striking featuie which neither 
parents nor granclparents possessed, but 
which may be traced a long way back to 
an older branch of the f.imily. Even in 
these rem.irkablc cases of atavism the same 
laws of heiccbty apply to the pyche and to 
the physiognomy, to the personal quality 
of the sense-organs, muscles, skeleton, and 
other parts of the body. We can trace 
them most clearly in reigning dynasties 
and in old families of the nobility, whose 
conspicuous^ share in the life of the State 
has given occasion to a more careful 
(historical picture, of the individuals in the 
chain of generations — ^for instance, in the 
H(»lienzolierns, the princes of Orange, the 
Bourboiis^tc., and m the Roman Ccesars. 

The causal nexus of biontic (individual) 
and (historical) evolution, which I 

gave in my General Morphology as the 
supreme law at the root cn all biogenctic 
research, has a universal application to 
psychology no less than to morphology. 
1 haVe fully treated the special importance 
which it has with regard to man, in both 
respects, in thfe first chapter of my Anth^o- 
pogeny. In man, as ip ^1 other organisms, 


"the embryonic development is an epitome 
of the historical development of the species. 
This condensed and abbreviated recapitu- 
lation is the more complete in proportion 
as the original epitomised d^elopment 
{palingenesis) is preserved by a constant 
heredity; on the other hand, it falls off 
from completeness in proportion as the 
later disturbing development ( cenogenesis ) 
is accentuated by varying adaiHalion.” 

While we apply this law to the c\'olution 
of the soul, we must lay special stress on the 
injunction to keep both sides of it critically 
before us. For, in the case of man, just as 
in all the higher animals and plants, such 
ainircciable perturbations of type (or ceno- 
g arses) have taken place during the millions 
of years of development that the original 
simple idea of palingenrsi r, or ^ epitome of 
history,” has been greatly disturbed and 
altered. Wliile, on the one side, the palin- 
gtnriic recapitulation is preserved by the 
laws of like-time and like-place heredity, it 
is subject to an e^'^entXidtcHogenctic change, 
on the other hand, by the laws of abbrev iated 
and simplified hcicdity. That is clearly 
seen in the embryonic evolution of the 
psychic organs, the nervous system, the 
muscles, and the sense-organs. But it ap- 
plies in just the same manner to the psychic 
functions, which are absolutely dependent 
on the normal construction of these organs. 
Their evolution is subject to great ceno- 
genclic modification in man and all other 
viviparous animals, precisely because the 
complelc development of the embryo occu- 
pies a longer time within the body of the 
mother. But we have to distinguish two 
peiiods of individual psycliogeny: (i) the 
embryonic, and (2) the post-embryonic 
development of the soul. 

I. Embryonic Psychogeny . — The human 
fcEtus, or embryo, normally .takes nine 
.months (or 270 days) to develop in the 
uteiiis. During this time it is entirely cut 
off from the outer world, and protected, 
not only by the thick muse ular wall of the 
womb, but also by the special foetal mem- 
branes {cmbryolemmata) which are common 
to all the three liiglicr classes of vertebrates 
— leptiles, birds, and mammals. In all the 
classes of amniotes these membranes (the 
amnion and the sero/emma) develop in just 
the same fashion. They represent the pro- 
tective arrangements which were acquired 
by the earliest reptiles {proriptilia\ the 
common parents of all the amniotes, in 
the Permian period (towards the end of the 
palaeozoic age), when these higher verte- 
brates accustomed themselves to live qp 
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land and breathe the atmosphere. Their 
ancestors, the amphibia of the Carboniferous 
period, still lived and breathed in the water, 
like their earlier predcc(^ssors, the fishes. 

In the case of these older and lower 
vertebrates that lived in the water, the 
embryonic development had the palinge- 
netic character in a still higher degree, as 
is the case in most of the fishes and 
amphibia of the present day. The familiar 
tadpole and the larva of the salamander or 
the frog still preserve the structure of their 
fish -ancestors in the first part of their life 
in the water; they resemble them, likewise, 
in their habits of life, in breathing by gills, 
in tlic action of their sense organs, and in 
other psychic organs. Then, wh(‘n the 
interesting pictaniorphosis of the swimming 
tadpole takes place, and when it adapts 
itself to a land-life, the fish-Iikc body 
change^ into that of a four-footed, crawling 
amnhibium ; instead of the gill breathing 
in the water comes an exclusive breathing 
of the atmosphere by means of lungs, and, 
with the changed habits of life, even the 
psychic apparatus, the neivous system, and 
the sense-organs reach a higher degiee 
of construction. If we could completely 
follow the pyschogeny of the tadpole from 
beginning to end, we should be able to 
apply the biogenetic law in many ways to 
its psychic evolution. For it dev<dopes in 
direct communication with the changing 
conditions of the outer world, and so must 
quickly adapt its sensation and movement 
to these. The swimming tadpole has not 
cmly the structure, but the habits of life, of 
a fish, and only acetuires those of a frog in 
its mctaniorphosis- 

It is difierent with man and all the 
other amniotes ; their embryo is entirely 
withdrawn from the direct influence of the 
outer world,' and cut off from any reciprocal 
action therewith, by enclosure in its pro- 
tective membranes. Ilesides, the speci'd 
care of the young on the part of the 
amniotes gives their embryo much more 
favourable conditions for the cenog^enetic 
abbreviation of the palingenctic evolution. 
There is, in the first place, the excellent 
arrangement for the nourishment of the 
embryo ; in the reptiles, birds, and mono- 
tremes (the oviparous mammals) it is 
effected by the great yellow nutritive yelk, 
which is iissociated with the egg; in the 
rest of the mammals (the marsupials and 
placentalb) it is effected by the mother’s 
iilood, which is conducted to the fentus by 
the blood vessels of the yelk-sac and the 
allantois. In tl e case of the most highly 


developed placentals this elaborate nutri- 
tive arrangement has reached the highest 
degree of perfection 6y the construction of 
a placenta ; hence in these cVj,sses the 
embryo is fully developed befcki[e birth. 
But its soul remains iduringi all this 
time in a state of embryonic slumber, a 
state of repose which Preyer has justly 
compared to the hibernation of animals. 
We have a similar long sleep in the 
chrysalis stage of those insects which 
undergo a complete metamorphosis — 
butterflies, bees, flics, beetles, and so forth. 
This sleep of the {Kipa, during which the 
most important formations of organs and 
tissues take place, is'^the more interesting 
from the fact that the pre( eding condition 
of the free larva (caterpillar, grub, or 
maggot) included a highly developed 
psychic .activity, and that this is, signifi- 
cantly, lower than the stage which is seen 
afterwards (when the chrysalis sleep is over) 
in the perfect, winged, sexually mature ins -ct. 

Man’s psychic activity, like that of most 
of the highei animals, runs through a long 
series of stages of devx‘lopmcnt during the 
individual lifi‘. We may single out the five 
following as the most important of them : — 

I. — The soul of the new-born infant up 
to the birth of self-c onsciousness and the 
learning of speech. 

II. —The soul of the boy or girl up to 
puberty (/>., until the awakening of the 
sexual instinct). 

III. — ^'riic soul of the youth or maiden up 
to the time of sexual intercourse (the 
“ idealist ” period). 

IV. — The soul of the grown man and 
the inature woman (the period of full 
maturity and of the founding of families, 
lasting until about the sixtieth year for the 
man, and the fiftieth for the woman — until 
involution sets in). 

V. — I'he soul of the old map or woman 
(the period of degeneration). 

Man’s psychic life runs the same evolu- 
tion — upward progresS, fqll maturity, and 
downward degeneration- -as every other 
vital activity in his organisation. 


CHAPTER IX. 

THE PIIYLOGENY OK THE SOUL 

Gradual historical evolution of 4he human soul 
from the animal soul. Methods of phylo- 
genetic psychology. Four chief stages in the 



THE PHYLOGENY OF THE SOUL 


53 


phylogeny of the soul. I. The ccU-soul 
(cytopsyrae) of the protist (infusoria, ova, etc.): 
cellular ps^hology. ft. The soul of a colr>ny 
of cells, wr the cenobilic soul (coenopsyche) ; 
psycholccy of the morula and blast ula. IIL 
The soulof the tissue (hislopsyche) : its two- 
fold nature. The soul of the plant. The 
soul of the lower, nerveless animal. Double 
soul of the siphonophora (per.sonal and kormal 
soul). IV. The nerve-soul (neuro-psyche) of 
the higher animal. Three sections of its 
psychic apparatus: sense-organs, muscles, and 
nerves. Typical formation of the nerve- 
centre in the various groups of animals. 
Psychic organ of the vel%ebrate : the brain and 
the spinal cord. Phylogeny of the mammal 
soul. * 

The theory of descent, combined with 
anthropological research, has convinced us 
of the descent of our human organism from 
a long series of animal ancestors by a slow 
and gradual transformation occupying many 
millions of years. Since, then, we cannot 
dissever man’s psychic life from the rest of 
his vital functions — we are rather forced to 
a conviction of the natural evolution of our 
whole body and mind — it becomes one of 
the main tasks of the modern monistic 
psychology to trace the stages of the 
historical development of the soul of man 
from the soul of the brute. Our “phylogeny 
of the soul” seeks to attain this object; 
it may also, as a branch )f general psycho- 
logy, be called phylogenetic psychology, or, 
in contradistinction to biontic (individual), 
phyletic psychogeny. And, although this 
new science has scarcely been taken up in 
earnest yet, and most of the “ professiumil ” 
psychologists deny its very right to exist- 
ence, we must claim for it the utmost 
importance and the deepest interest. For, 
in our opinion, it is its special province to 
solve for us the great enigma of the nature 
and origin of^the human soul. 

The methods and paths which will lead 
us to the 1 emote goal^of a complete phylo- 
genetic psycholo,^y — a gojil that is still 
buried in the mists of the future, and almost 
imperceptible to many — do not differ from 
those of either .branches of evolutionary 
research. Coinpjirative anatomy, pbysiu- 
logy, and ontogeny arc of the first import- 
ance. Much support is given also by 
palaeontology, for the order in which the 
fossil remains of the various classes of 
vertebrates succeed each other in the course 
of organic evolution reveals to us, to some 
extent, the gradual growth of their psychic 
wer as wdl as their phyletic connection, 
e must admit that we arc here, as we 


are in every branch of phylogenetic research, 
driven to the construction of a number of 
hypotheses in order to fill up the consider- 
able lacunae of empirical phylogeny. Yet 
these hypotheses cast so clear and signifi- 
cant a light on the chief stages of his- 
torical development that we are afforded 
a most gratifying insight into their entire 
course. 

The comparative psychology of man and 
the higher animals enables us to learn from 
the highest group of the placentals, the 
primates, the long strides by which the 
liuman soul has advanced beyond the psyche 
of the anthropoid ape. The phylogeny of 
the mammals and of the lower vertebrates 
acquaints us with the long series of the 
earlier ancestors of the primate^ ♦which have 
arisen within this stem since the Silurian 
age. All these vertebrates agree in the 
structure .and development of their charac- 
teristic psychic organ — the spinal cord. 
We learn from the comparative anatomy of 
the vermalia that this spinal cord has been 
evolved from a dorsal acrogangUon^ or 
vertical brain, of an invertebrate ancestor. 
We learn, further, from comparative onto- 
geny, that this simple psychic organ has 
been evolved from the stratum of cells in 
the outer germinal layer, the ectoderm, of 
the platodcs. In these earliest flat-worms, 
which have no specialised nervous system, 
the outer skin-covering serves as a general 
sensitive and psychic organ. Finally, 
comparative embryology teaches us that 
thesf' simple metnzoa have arisen by gas- 
trulation fiom blastajades, from hollow 
spheres, the wall of which is merely one 
simple layer of cells, the blastoderm ; and 
the same science, with the aid of the 
biogenetic law, explains how these protozoic 
ccenobia originally sjjr.ang from the simplest 
unicellular organisms. 

On a critical study of these different 
embryonic formations, the evolution of 
which from each other we can directly 
observe under the micioscope, we arrive, 
by means of the great law of biogeny, at a 
scries of most import.ant conclusions as to 
the chief stages in the development of our 
psychic life. We may distinguish eight of 
these, to begin w^ith : — 

T. — Unicellular protozoa with a simple 
cell-soul : the infusoria. 

II. -Multicellular protozoa with a com- 
munal soul : the catallacta. 

HI. — The earliest metazoa with . an 
epithelial soul : the platodes. 

IV. — Invertebrate ancestors with a simple 
vertical brain : the vermalia. 
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V. — ^Vertebrates without skull or brain, 
with a simple spinal chord : the acrania. 

VL—Animals with skull and brain (of 
five vesicles) : the craniota. 

VII. — Mammals with predominant 
devcl()i)racnt of the cortex of the brain : the 
placcntals. 

VIIL—The higher anthropoid apes and 
man, with organs of thought (in the 
cerebrum) : the anthropomorpha. 

Among these eight stages in the develop- 
ment of the human soul we may further 
distinguish more or less cleaily a number 
of subordinate slag<‘s. Natui ally, however, 
in reconstructing them we have to fall 
bade on the same defective evidence of 
empirical psychology which the compara- 
tive anatonfy and physiology of the actual 
fauna affords us. As the craniote animals 
of the sixth stage — and these arc true 
fishes — arc already found fossilised in the 
Siluiian system, we are forced to assume 
that the five pieceding series of ancestors 
(which were incapable of fossilisation) weie 
evolved in an earlier, pre-Silurian age. 

I. 'The cell -soul (or cytopsyche) : first 
stage of phyletic psychogenesis. — The 
cailicst ancestors of man and all other 
animals were unicellular protozoa. J’his 
fundamental hypothesis of rational phylo- 
geny is based, in viitiie of the phylogenetic 
law, on the familiar cmbiyological fact that 
e^ cry man, like every other metazoon (/>., 
every multicellular organism with tissues i, 
begins his peisonal existemeas a simple 
cell, the slcm-cell {(ytuhi\ or the impicg 
nated egg-cell (see p. 22). As this cell has 
a ** soul ” fi om the commencement, so had 
also the couespondmg unicellular ancestral 
ftfrn/Sy which were represented in the oldest 
sciirs of man's ancestors by a number of 
different protozoa. 

We learn the character of the psychic 
activity of these unicellular oiganisms fiom 
the coniparat'\c phvsiology of the protists 
of to-day. Close obscn.ition and caicful 
experiment have o])encd out to us in ibis 
respect, in the second half of the nineteenth 
century, a neww'oild of the most inleiesting 
phenomena. 1'he best destiijition of them 
was given by Max Veiworn in his thought- 
ful work, b.ised on oiiginal research, 
Psycho’pltysioloy^ical Studies of the Protista, 
The work includes, also, the few caihci* 
obseivations of the “psychic life of the 
protist.*' Veiworn came to the firm con- 
clusion that the psychic processes are 
unconscious in all the protists, that the 
phenomena of sensation and movement 
coincide with the mofeculai vital processes 


in their protoplasm, and that their ultimate 
causes are to be sought in the properties of 
the protoplasmic molecules (r}ci{!»pjastidules\ 
“Hence the psychic phcnomcilh of the 
protists form a bridge that com>ects the 
chemical processes of the^inorgmic worid 
with the psychic life of the highest animals ; 
they represent the germ of the highest 
psychic phenomena of the metazoa and of 
man.” 

The careful observations and many 
cxjicriments of Veiworn, together with 
those of Wilhelm ^Engelinann, Wilhelm 
Preycr, Kic hard Hertwig, and other more 
recent students of • the protists, afford 
conclusive evidence for my “ theory of the 
cell-soul.” On the strength of several 
years of study of different kinds of protists, 
especially rhi/opocls and infusoria, I pub- 
lished a theory thirty-three years ago to 
the effee t that every living cell has psvf^'hic 
propel ties, and that the psychic life of the 
imilliccl hilar animals and plants is merely 
the sum-total of the psychic functions 
the cells which build up their structure, 
In the lower gioups (in algae and sponges, 
for instance) all the cells of the body have 
an equal share in it (or with very slight dif- 
ferences) ; in the Iiiglici groups, in harmony 
with the law’ of the “division of labour,” 
only a select portion of them are involved — 
the “soul-cells.” The important con- 
sequences of this “cellular psychology” 
weie partly trc.itcd in my work on The 
Pe 7 iytcnesis of the Plastidule (1876), and 
pailiy in my speech at Munich, in 1877, on 
“ Modern Evolution in Relation to the 
Whole of Science.” A more popular 
picbentation of them is to be found 
m my two Vienna papers (1878) on “The 
Origin and Develoj>iiU‘nt of the Sense- 
Organs” and on “Cell-Souls and Soul- 
Cells.” 

Moreover, the cell-soul, even within the 
limits of the piotisl world, presents a long 
series of stages of development, from the 
r-ost simple and primitife to a compara- 
tively elaborate activity. In the eai liosl and 
siru])lest piotists the faculty of sensation 
and movement is equally •distifbuled over 
the entire protoplasm of the homogeneous 
morsel ; in the higher forms ceitain “cell- 
instruments,” or organella^ appear, as their 
physiological organs. Motor cell-parts of 
that character are found in the pseudopodia 
of the rhi/opods, and the vibrating hairs, 
lashes, or cilia of the infusoria. The cc^ll- 
nucleus, which is wanting ^n the earlier 
and lower protists, is considered to be an 
internal central organ of the cell-life. It is 
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especially noteworthy, from a physiologico- 
chemical point of view, that the very 
earliest protists were^plasmodomous, with 
plant-liki^mtrition — Whence protophyta^ or 
prim! tivel plants ; from these came as a 
secondai| stagey by metasitism, the first 
plasmophagi, with animal nutrition — the 
protozoa^ or primitive animals/ This 
metasitism, or circulation of nutritive 
matter, implies an important psychological 
advance ; with it began the development of 
those characteristic properties of tlie animal 
soul which arc wanting in the plant. 

Wc find the highest* development of the 
animal cell-soul in the class of ciliata, or 
ciliated infusoria. When we compare 
their activity with the corresponding 
psychic life of the higher, multicellular 
anmialb, we find scaicely any psychological 
difference ; the sensitive and motor ori^a- 
ftella of these protozoa seem to at comphsh 
the same as the scnse-oigans, nerves, and 
muscles of the metazoa. Indeed, wc have 
found in the great cell nucleus Icus) 

of the infusoria a central organ of psychic 
activity, which plays much the same part 
in their unicellular organism as the brain 
does in the psychic life of higher animals. 
However, it is very difficult to dctcimine 
how far this comparison is justified ; the 
views of experts di veige considerably over 
the matter. Some take all spoiitan<*ous 
bodily movement in them to be autoin;«ti‘', 
or impulsive, and all stimulated movement 
to be reflex; others are convin cd that such 
movements aie partly voluntary and inten- 
tional. The latter would attiibute to the 
infusoria a certain degree of consciousness, 
and even self-consciousiicss ; but this is 
rejected by the others. However that very 
difficult question may be settled, it does 
not alter the fact that these unicellular 
rotozoa give proof of the possession of a 
ighly-devcloped “cell-soul,” which is of 
great interest for a correct decision as to 
the psyche of our earliest unicellular 
ancestors. , * 

II. The communal or cenohiiic soul 
{ccenopsyche ) : second stage of pliylctic 
psychojjentsis. -p I ndividual develoimienl 
begins, in man and in all other multicellular 
animals, witli the repeated segmentation of 
one simple cell. This stem^LcU^ the im- 
pregnated ovum, divides first into two 
daughter-cells, by a process of ordinary 
indirect segmentation ; as the process is 
repeated there arise (by equal division of 

* Cf. £. Il^^ckel, Sy^temaiic Pkylogenyy 
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the egg) successively four, eight, sixteen, 
thirty-two, sixty-four, such new cells, or 
“ blastonieres.” Usually (that is, in the 
case of the majority of animals) an irregular 
enlargement sooner or later takes the place 
of this original regular division of cells. 
But the result is the same in all cases — the 
formation of a (generally spherical) cluster 
of heterogeneous (originally homogeneous) 
cells. This stage is called the morula 
(“mulberry,” which it somewhat resembles 
in shape). Then, as a rule, a fluid gathers 
in the interior of this aggregate of cells ; 
it changes into a spherical vesicle ; all the 
cells go to its suiface, and arrange them- 
selves in one simple layer— the blastoderm. 
The hollow sphere A\hich is thus formed is 
the important stage of the ^ “ germinal 
vesicle,'’ the b/astula^ or blastosphei c. 

The psychological phenomena which we 
directly observe in the formation of the 
blastula tirv partly s(Uisations, partly move- 
ments, of this comrminily of cells. The 
movements may lie dividecl into two groups ; 

(1) the inner movements, which are always 
repeated in substantially the same manner 
in the piocess of orclinar> (indirect) seg- 
mentation of cells Toimation of the axis of 
the nucleus, mitosis, karyokinesis, etc,); 

(2) the outer movements, which are seen in 
the regular change of position of the social 
cells and their giouping for the construction 
of the blastodciin. We assume that these 
movements are heiedilary and unconscious, 
because they are always determined in the 
same fashion by heredity from the earlier 
protist ancestois. The sensations, also, 
fall into two groups : (i) the sensations 
of the individual cells, which reveal them- 
selves in the assertion of their individual 
independence and their relation to neigh- 
bouring cells (with which they are in contact, 
and partly in diiect combination, by means 
of protoplasmic fibres); (2) the common 
sensation of the entire community of cells 
which is seen in tlie individual formation 
of the blastula as a hollow vesicle. 

The causal interpremlion of the forma- 
tion of the blastula is given us by the bio- 
genetic law, which explains the phenomena 
we directly obsei-vc to be the outcome of 
heredity, and relates them to corresponding 
historical processes which took place long 
ago in the origin of the earliest protist- 
cfjenobia, the blasta:ads. But we get a 
physiological and psychological insight 
into these important phenomena of the 
earliest cell-communities by observation 
and experiment on their modem represen- 
tatives. Such permanent ccll-communities 
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or colonies are still found in great numbers 
both among the plasmodomous primitive 
plants (for instance, the paulotomacea, 
diatomacea, volvocin 3 c,etc.) and the plasmo- 
phagous primitive animals (the infusoria 
and rliizopods). In all these cccnobia we 
can easily distinguish two different grades 
of psychic activity : (i) the rell-soiil of the 
individual cells (the “elementary oigan- 
isms”), and (2) the communal soul of the 
entire colony. 

III. The tissue-soul ( hi \ fop wche ) : third 
stage of phyletic psychogenesis. — In all 
multicellular, tissue-forming plants (meta- 
phyta) and in the lowest, nerveless classes 
of tissue-forming animals ( metasoa ) we 
have to distinguish two different forms of 
psychic acti;;ily — namely, (i) the psyilu* oi 
the individuiil cells which compose the 
tissue, and (2) the psyche of the lissne itself, 
or of the “ cell-state ” which is made up of 
the tissues. This “tissue-soul” is the 
higher psychological function which gives 
physiologictil individuality to the compound 
multicellular organism as a true “cell-com- 
monwealth.” It controls all the separate 
“cell-souls” of the social cells — the mutu- 
ally dependent “citizens” which constitute 
the community. This fundamental twofold 
character of the psyche in the metaphyta 
and the lowei, nerveless meta/oa is veiy 
important. It may be veritied by unpreju- 
diced observ^ation and suitable c\])ei inicnt. 
In the first place, each single cell has its 
own sensation and movement, and, in 
addition, each tissue and each organ, com- 
posed of a number of homogeneous cells, 
has its special irritability and psychic unity 
the pollen and stamens). 

A. The plant-soul (phyiopsyche) is, in 
our view, the summary of the entire psychic 
activity of the tissue-forming, multicellular 
plant (the metaphyton^ as distinct from the 
unicellular proiophyton) ; it is, however, the 
subject of the most divei se opinions even 
at the present day. It was once customary 
to draw an essential distinction between 
the plant and the animal, on the ground 
that the latter had a “ soul ” and the plant 
had none. However, an unprejudiced 
comparison of the irritability and move- 
ments of various higher plants and lower 
animals convinced many observers, even at 
the beginning of the century, that there 
must be a “soul” on both sides. At a 
later date Fcchner, Leitgeb, and others 
strongly contended for the plant-soul. But 
a profounder knowledge of the subject was 
obtained when the similarity of the 
elementary structure of the plant and of 


the animal was proved by the cellular 
theory, and c-spcciallv when the similarity 
of conduct of the active living^^orotoplasm 
in both was shown in the plasnf^heory of 
Max Schultze (1859). Modem comparative 
physiology has shown that the physiological 
attitude towards various stimuli (light, heat, 
electricity, giavjty, friction, chemical action, 
etc.) of the “sensitive” portions of many 
plants and animals is exactly the same, and 
that the reflex movements which the stimuli 
elicit take place in precisely the same 
manner on both sides. Hence, if it was 
necessary to attribdte this activity to a 
“ soul ” in the lower, nerveless metazoa 
(sponges, polyps, etc.), it was also necessary 
in the case of many (if not all) metaphyta, 
at least in the very sensitive mimosa^ the 
“ fly-traps ” {dionccu and drosera)^ and the 
numerous kinds of climbing plants. 

It is true that modern vegetal physiol|pgy 
has given a purely physical explanation of 
many of these stimulated movements, 01 
tropisms, by special features of growth, 
variations of pressure, etc. Yet these 
mechanical causes arc neither more no* less 
psycho-physical than the similar “reflex 
movements” of the sponges, polyps, and 
other nerveless metazoa, even though their 
mechanism is entirely different. The 
character of the tissue-soul reveals itself in 
the same way in both cases — the cells of 
the tissue (the regular, orderly structure of 
cells) transmit the stimuli they have 
received in one part, and thus provoke 
movements of other parts, or of the whole 
organ. This transmission of stimuli has as 
much title to be called “psychic activity” 
as Us more complete form in the higher 
animals with nerves ; the anatomic expla- 
nation of it is that the social cells of the 
tissue, or ccll-comm unity, are not isolated 
fiom each other (as was formerly supposed), 
but are connected throughout by fine 
threads or bridges of protoplasm. When 
the sensitive mimosa closes its graceful 
Icrwes and droops its italk at contact, or on 
being shaken ; when the irritable fly-trap 
(the dionica) swiftly claps its leaves together 
at a touch, and captures thq fly ;»the sensa- 
tion seems to be keener, the transmission of 
the stimulus more rapid, and the movement 
more eneigctii^ than in the reflex action of 
the stimulated oath-sponge and many other 
sponges. 

B. The soul of the nerveless metazoa , — 
Of very special interest for comparative 
psychology in general, and for the phylo- 
geny of the animal soul in particular, is 
die psychic activity of those lower metazoa 
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which have tissues, and sometimes differ- 
entiated organs, but^o nerves or specific 
organs of =dnse. To this category belong 
four diff^nt groups of the earliest ccelen- 
terates : |p)the gastraEads,(^) the platodaria, 
{c) the sjkngesjiand {d) the hydropolyps, 
the lowest forms of cnidaria. 

gastrceads (or animals with a primi- 
tive gut) form a small group of the lowest 
coelenterates, which is of great importance 
as the common ancestral group of all the 
metazoa. The body of these little swimming 
animals looks like a tiny (generally oval) 
vesicle, which has a siihple cavity with one 
opening — the primitive gut and the primi- 
tive mouth. The wall of the digestive 
cavity is formed of two simple layers of 
cells, or epithelium, the inner of which — 
the gut-layer — is responsible for the vegetal , 
activity of nourishment, while the outer, or 
skin-layer, discharges the animal functions 
of movement and sensation. I'he homo- 
geneous sensitive cells of the skin-layer 
bear long, slender hairs or lashes {ciHa\ by 
the vibration of which the swimming 
motion is effected. The few surviving 
forms of gastrieads, the gastra*maria 
(frichoplacidce) and cyemaria {prthon^ciidee)^ 
are extremely interesting, from the fact that 
they remain throughout hfe at a stage of 
structure which is passed by all the other 
metazoa (from the sponge to man) at the 
commencement of their embryonic develop- 
ment. As I have shown in mv Theory of 
the Gasircea (1872), a very characte- 
ristic embryonic form, the gastrida^ is 
immediately developed from the bhistula in 
all the tissue-animals. The germinal mem- 
brane (blastoderm), which represents the 
wall of the hollow vesicle, forms a depression 
at one side, and this soon sinks in so deep 
that the inner cavity of the vesicle dis- 
appears. The half of the membrane which 
bends in is jthus laid on, and inside, the 
other half ; me latter forms the skin-layer 
or outer germinal layer (ectoderm or 
epiblast), and thc/onficr becomes the gut- 
layer^ or inner germinal layer (endoderm 
or hypoblast). The new cavity of the cup- 
shaped body ii^ the digestive stomach - 
cavity prog(ister\ and its opening is the 
primitive mouth {ox prostoma)} The skin- 
layer, or ectoderm, is the primitive psychic 
organ in the metazoa ; froni it, in all the 
nerve-animals, not only the external skin 
and the organs of sense, but also the 
nervous system, are developed. In the 

* Cf. Anthropogeny and Natural History of 
Creation, 
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gastrasads, which have no nerves, all the 
cells which compose the simple epithelium 
of the ectoderm are equally organs 6 f sen- 
sation and of movement ; we have here the 
tissue-soul in its simplest form. 

The platodaria, the earliest and simplest 
form of the platodes, seem to be of the 
same primitive construction. Some of these 
cryptocada — the convohda, etc. — have no 
specific nervous system, while their nearest 
relatives, the turbellaria, have already 
differentiated one, and even developed a 
vertical brain. 

The sponges form a peculiar group in the 
animal world, which differs widely in organi- 
sation from all the other metazoa. The 
innumerable kinds of sponges grow, as a 
rule, at the bottom of the sea. 'l^he simplest 
form of sponge, the olynthus^ is in reality 
nothing more than Agastreea^ the body- wall 
of which is perforated like a sieve, with fine 
pores, in order to permit the entrance of 
the nourishing stream of water. In the 
majority of sponges — even in the most 
familiar one, the bath-sponge — the bulbous 
organism constructs a kind of stem or tree, 
which is made up of thousands of these 
gastnccids, and permeated by a nutritive 
system of canals. Sensation and move- 
ment are only developed in the faintest 
degree in the s])ongcs ; they have no nerves, 
muscles, or organs of sense. It was, there- 
fore, (luite natural that such stationary, 
shaj)cless, insensitive animals should have 
been commonly taken to be plants in earlier 
years. Their ])sychic life — for which no 
special organs have been differentiated — is 
far inferior to that of the mimosa and other 
sensitive plants. 

The soul of the cnidaria is of the utmost 
importance in comparative and phylogenetic 
psychology ; for in tins numerous grouji of 
the coelenterates the historical evolution of 
the nerve-soul out of the tissue-soul is 
repeated before our eyes. To this group 
belong the innumerable classes of station- 
ary polyps and corals, and of swimming 
medusie and siphonopliora. As the common 
ancestor of all the cnidaria we can safely 
assign a very simple polyp, which is sub- 
stantially the same in structure as the 
common, still-surviving, fresh water polyp — 
the hydra. Yet the hydriu, and the station- 
ary, closely -related hydropolyps ^ have no 
nerves or higher sense-organs, although 
they are extremely sensitive. On the other 
hand, the free swimming mcdusce, which 
are developed from them — and are still 
connected with them by alternation of 
generations — have an independent nervous 
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system and specific sense organs. Here, 
also, we may directly observe the ontoge- 
netic evolution of the nerve-soul (ncuro- 
f^yche) out of the tissue-soul (}ustopsvche\ 
and thus learn its phylogenetic origin. 
This is the more interesting as such pheno- 
mena are polyphyleiic — that is, they have 
occurred several times — ^more than once, at 
least — quite independently. As 1 have 
shown elsewhere, the hydromedusse have 
arisen from the hydropolyps in a different 
manner from that of the evolution of the 
scyphomedusae from the scyphopolyps ; the 
gemmation is terminal in the case of the 
latter, and lateral with the former. In 
addition, both groups have characteristic 
hereditary differences in the more minute 
structure <ff their psychic organs. The 
class of siphonophora is also very interest- 
ing to the psychologist. In these pretty, 
free-swimming organisms, which come fiom 
the hydromedusm, we can observe a double 
soul: the i>ersonal soul of the numerous 
individualities which compose them, and 
the common, harmoniously-acting psyche 
of the entire colony. 

1 V. The nerve-soul{ neuropsyche ) ; fourth 
stage of phyletic psychogeny. — ^The psychic 
life of all the higher animals is conducted, 
as in man, by means of a more or less 
complicated “ psychic apparatus.” This 
apparatus is always composed of three 
cnief sections: the organs of sense are 
responsible for the various sensations ; the 
mu^dn effect the movements ; the nerves 
form the connection between the two by 
means of a special central organ, the brain 
or ganglion. The arrangement and action 
of this psychic mechanism have been fre- 
quently compared with those of a telegra- 
hic system ; the nerves are the wires, the 
rain the central, and the sense-organs 
subordinate stations. The motor-nerves 
conduct the commands of the will centri- 
fugally from the nerve-centre to the muscles, 
by the contraction of which they produce 
the movements : the sensitive nerves trans- 
mit the various sensations centripetally — 
that is, from the peripheral sense-organs to 
the brain, and thus render an account of 
the impressions they receive from the outer 
world. The ganglionic cells, or “psychic- 
cells,” which compose the central nervous 
organ, are the most perfect of all organic 
elements ; they not only conduct the com- 
merce between the muscles and the organs 
of sense, but they also effect the highest 
performances of the animal soul, the forma- 
tion of ideas and thoughts, and especially 
consciousness. 


The great progress of anatomy, physio- 
logy, histology, and ontog:eny has recently 
added a wealth of interesting discoveries to 
our knowledge of the mechanisifVthe souL 
If speculative philosophy assimilated only 
the most important of Acse ^nificant 
results of empirical biology, it would have 
a very different character from that it 
unfoitunately presents. As 1 have not 
space for an exhaustive treatment of them 
here, I will confine myself to a relation of 
the chief facts. 

Each of the higher animal species has a 
characteristic psyclftc organ ; the central 
nervous system of each has certain 
peculiarities of shape, position, and com- 
position. The medusne, among the radiating 
cnidaria, have a ring of nervous matter at 
the border of the frmge, generally provided 
with four or eight ganglia. The mouth of 
the five-rayed cnidarion is girt with a 
nerve-ring, from which proceed five brandies. 
The bi-symmctrical platodcs and the ver- 
malla have a vertical brain, or acrog.inglion, 
composed of two doisal gangli.a, lying 
above the mouth; fiom these “upper 
ganglia” two branch nerves proceed to the 
shin and the muscles. In some of the 
verinaha and in the mollusia a pair of 
venti.al “lower ganglia” arc added, which 
are connected with the former by a ring 
round the gullet. This ring is found also 
in the articulata; but in these it is con- 
tinued on the belly side of the long body 
as a ventral medulla, a double fibre like a 
rope ladder, which expands into a double 
ganglion in each member. The vertebrates 
have an entirely different formation of the 
psychic organ ; they have always a spinal 
medulla developed at the back of the body ; 
and from an expansion of its fore part 
there arises subsequently the characteristic 
vesicular brain.* 

Although the psychic organs of the 
higher species of animals’ differ very 
materially in position, form, and composi- 
tion, nevertheless coAipaj-ative anatomy is 
in a position to prove a common origplbr 
most of them — namely, from the venical 
brain of the platodes and. veriyalia ; they 
have all, moreover, had th'eir origin in the 
outermost layer of the embryo, the ectoderm^ 
or outer skin-layer. Hence we find the 
same typical structure in all varieties of 
the central nervous organ — a combination 
of ganglionic cells, or “psychic cells” 
(the real active elementary organs of the 
soul), and of nerve fibres, which effect 

* Cf. Natural History of Creation, 
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the connection and transmission of the 
action. / • 

The firs^dct we meet in the compara- 
tive psycJknogy of the vertebrates, and 
which should be the empirical starting- 
point of all scientific human psychology, 
IS the characteristic structure of the cenli^ 
nervous system. This central psychic 
organ has a particular position, shape, and 
texture in the vertebrate as it has in all the 
higher species. In every rase we find a 
spinal medulla, a strong cylindrical nervous 
cord, which runs dowr^the middle of the 
back, in the upper part of the vertebral 
column (or the cord, which represents it). 
In every case a number of nerves branch 
off from this medulla in regular division, 
one pair to each segment or vertebra. In 
every case this medullary cord arises in the 
saine way in the foetus ; a fine groove 
appears in the middle axis of the skin at 
the back ; then the parallel borders of this 
medullary groove are lifted up a little, bend 
over towards each other, and form into a 
kind of tube. 

The long dorsal cylindrical medullary 
tube which is thus formed is thoroughly 
characteristic of the vertebrates ; it is 
always the same in the early embi>onic 
sketch of the organism, and it is always 
the chief feature of the different kinds of 
psychic or^an which evolve from it in time. 
Only one single group of invertebrates has 
a similar structure : the rare marine /um- 
cata^ the copelata, ascidia, and thalidiie. 
These animals have other impoitant peculi- 
arities of structure (especially in the chorda 
and the gut) which show a striking diver- 
gence from Uie other invertebrates and 
resemblance to the vertebrates. The 
inference we draw is that both these 
mroups, the vertebrates and the tunicates, 
have arisen from a common ancestral 

f roup of the»vermalia, the prochordonia? 

till, there is a gieat difference between 
the two classes in the /act that the body of 
the ttmicate does* not articulate, or form 
mextiBers, and has a very simple organisa- 
tion (most of them subsequently attach 
themselves to the bottom of the sea and 
degenerate). I’he vertebrate, on the other 
hand, is characterised by an early develop- 
ment of internal members, and the forma- 
tion pro-vertebrae {vMedratio), This 
prepares die way for a much higher 
development of their organism, which 
finally attains perfection in man. This is 
• 

* See chaps. zv{. and xvii. of my Anthrp* 


easily seen in the finer structure of his 
spinal cord, and in the development of a 
number of segmental pairs of nerves, die 
spinal nerves, which proceed to the various 
parts of the body. 

The long ancestral history of our “verte- 
brate-soul ” commences with the formation 
of the most rudimentary spinal cord in the 
earliest acrania ; slowly and gradually, 
through a period of many millions of years, 
it conducts to that marvellous structure of 
the human brain which seems to entitle the 
highest primate form to quite an exceptional 
position in nature. Since a clear conception 
of this slow and steady progress of our 
phyietic psychogeny is indispensable for a 
true psychology, we must divide that vast 
period into a number of stages sections : 
in each of them the peifecting of the 
structure of the nervous centre has been 
accompanied by a corresponding evolution 
of its function, the psyche. I distinguish 
eight of these periods in the phylogeny of 
the spinal cord, which are characterised by 
eight different groups of vertebrates; — (i) 
the acrania ; (2) the cyclostomata ; (3) the 
fishes ; (4) the amphibia ; (5) the impla- 
cental mammals (monotremes and marsu- 
pials) ; (6) the earlier placental mammals, 
especially the prosi raise; (7) the younger 
primates, the simiae ; and (8) the anthropoid 
apes and man. 

I. First stage — ^ihe acrania: their only 
modoni representative is the lancelot or 
amphioxus ; the psychic organ remains a 
simple medullary tube, and contains a 
regularly segmented spinal cord, without 
brain. 

II. Second stage — the cyclostomaia : the 
oldest group of the craniota, now only 
represented by the peiromyzontes and 
my^inoides: the fore-leimination of the 
cord expands into a vesicle, which then 
subdivides into five successive parts — the 
great - brain, intermediate - brain, middle- 
brain, little-brain, and hind-brain : these 
five cerebral vesicles form the common type 
from which the brain of all craniota has 
evolved, from the lamprey to man. 

III. Third stage — the primitive fishes 
[selachii ) : similar to the modem shark : in 
these oldest fishes, fiom which all the 
gnathostomata descend, the more pro- 
nounced division of the five cerebral vesicles 
sets in. 

IV. Fourth stage— the These 

earliest land-animals, making their first 
appearance in the Carboniferous period, 
represent the commencement of the charac- 
teristic structure of the tetrapod and a 
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correspondingdevclopment of the fish-brain: 
it advances still further in their Permian 
successors, the reptiles^ the earliest repre- 
sentatives of which, the tocosauria^ are the 
common ancestors of all the amniota 
(reptiles and birds on one side, mammals 
on the other). 

V.-VIII. Fifth to the eighth stages — 
the mammals. I have exhaustively treated, 
and illustrated with a number of plates, in 
my Anlhropo^my^ the evolution of our 
nervous system and the correlative question 
of the development of the soul. 1 have 
now, therefore, merely to refer the reader to 
that work. It only remains for me to add 
a few remarks on the last and most inte- 
resting class of facts pertaining to this — to 
the evolution of the soul and its organs 
within the limits of the class mammalia. 
In doing so, I must remind the reader that 
monophyletic orif^in of this class— that 
is, the descent of all the mammals from 
one common ancestral form (of the Triassic 
period)- -IS now fully established. 

The most important consequence of the 
monophyletic origin of the mammals is the 
necessity of deriving the human soul from 
a long evolutionary series of other mammal- 
souls. A deep anatomical and physiological 
gulf separated the brain structure and the 
dependent psychic activity of the higher 
mammals from those of the lower : this 
gulf, however, is completely bridged over 
by a long series of intermediate stages. 
The period of at least fourteen (more than 
a hundred, on other estimates) million 
years, which has elapsed since the com- 
mencement of the Triassic period, is amply 
sufficient to allow even the greatest psycho- 
logical advance. The following is a 
summitry of the results of investigation in 
this quarter, which has recently been very 
penetrating : — 

I. The brain of the mammal is differen- 
tiated from that of the other vertebrates by 
certain features, which are found m all 
branches of the class ; especially by a pre- 
ponderant development of the first and 
fourth vesicles, the cerebrum and cere- 
bellum, while the third vesicle, the middle- 
brain, disappears altogether. 

II. The brain development of the lowest 
and earliest mammals (the monotremes, 
marsupials, and prochoriates) is closely 
allied to that of their palaeozoic ancestors, 
the Carboniferous amphibia (the stegoce- 
fihala) and the Penman reptiles (the loco- 
Kaurla). 

III. During the Tertiary period com- 
nences the typical development of the 


cerebrum, which distinguishes the younger 
mammals so strikingly from tC'C older. 

IV. The special developn|mt (quanti- 
tatively and qualitatively) of tn^perebrum 
which is so prominent a feature in man, 
and which is the root oPhis pl€-eminent 
psychic achievements, is only found, out- 
side humanity, in a small section of the 
most highly-developed mammals of the 
earlier Tertiary epoch, especially in the 
anthropoid apes. 

V. The differences of brain-structure 
and psychic faculty which separate man 
from the anthropoid ape are slighter than 
the corresponding interval between the 
anthropoid apes and the lower primates 
(the earliest simue and prosimiae). 

VI. Consequently, the historical, gradual 
evolution of the human soul from a long 
chain of higher and lower mammal-souls 
must, by application of the universally^alid 
phyletic laws of the theory of descent, be 
regarded as a /art which has been scienti- 
fically proved. 


CHAPTKR X. 

CONSCIOUSNESS 

Consciousness as a natural phenomenon. Its 
definition. Dilliculties of the problem. Its 
relation to the life of the soul. Our human 
consciousness. Various theories ; I. Anthro- 
pislic theory (Descartes). II. Neurological 
theory ( 1 )ar win ). III. Am mal theory ( Schopen- 
hauer). IV. Biological theory (Fechner). V. 
Cellular theory (Frit£ Schultze). VI. Atomistic 
theory. Monistic and dualistic theories. Tran- 
scendental character of consciousness. The 
Ignorabimus verdict of Du Bois-Reymond. 
Physiology of consciousness.* Discovery of 
the organs of thought by Flechsig. Pathology. 
Double and intermittent consciousness. Onto- 
geny of consciousness : vnodifications at dif- 
ferent ages. Phylogeny of consciousness. 
Formation of concepts. 

No phenomenon of the life of the soul is 
so wonderful and so variously interpreted 
as consciousn'^ss. The most contradictory 
views are current to-day, as they were 2,ooo 
years ago, not only with regard to the 
nature of this psychic function and its 
relation to the body, but even as to its 
diffiision in the organic wor^d and its origin 
and development. It is more responsible 
than any ocher psychic faculty for the 
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erroneous i^a of an ^‘immaterial soul” 
and the belief in “ p^sonal immortality”; 
many of , rye gravest errors that still 
dommatejmn our modern civilisation may 
be tracecjf to it. Hence it is that I have 
entitled c^scioif^ness “ the central mystery 
of psychology”: it is the strong citadel of 
all mystic and dualistic errors, before 
whose ramparts the best equipped efforts 
of reason threaten to miscarry. This fact 
would suffice of itself to induce us to make 
a special critical study of consciousness 
from our monistic poinj of view. We shall 
see that consciousness is simply a natural 
phenomenon like any^ther psychic quality, 
and that it is subject to the law of substance 
like all other natural phenomena. 

Even as to the elementary idea of con- 
sciousness, its contents and extension, the 
views of the most distinguished philosophers 
and scientists are widely divergent. J^erhaps 
the meaning of consciousness is best con- 
ceived as an internal perception^ and 
compared with the action of a mirror. As 
its two chief departments we distinguish 
objective and subjective consciousness- 
consciousness of the outer woild, the non- 
ego, and of the ego. By far the greater part 
of our conscious activity, as Schopenhauer 
justly remarked, belongs to the conscious- 
ness of the world, or the non-ego : this 
world-consciousness embraces all possible 
phenomena of the outer world which are 
in any sense ac( e^^sible to our minds. 
Much more contracted is the sphere of 
self-consciousness^ the internal miiror of all 
our own psychic activity, all our presenta- 
tions, sensations, and volitions. 

Many distinguished thinkers, especially 
on the physiological side (Wundt and 
Ziehen, for instance), take the ideas of 
cons( lousness and psychic fun< tion to be 
identical — “all psychic action is conscious”; 
the province# of psychic life, they say, is 
co-extensive with that of consciousness. 
In our opinion, such ^ dehnition gives an 
undue extension to the meaning of con- 
sciousness, and occasions many errors and 
misunderstandings. We share, rather, the 
view of othft* philosophers (Romanes, Fritz 
Schultze, and Paulsen), that even our 
imconscious presentations, sensations, and 
volitions pertain to our 4>sychic life ; 
indeed, the province of those unconscious 
psychic actions (reflex action, and so forth) 
IS far more extensive than that of conscious- 
ness. Moreover, the tw'O provinces are 
intimately competed, and are separated by 
no sharp line of demarcation. An uncon- 
scious presentation may become conscious 


at any moment ; let our attention be with- 
drawn from it by some other object, and 
forthwith it disappears from consciousness 
once more. 

The only source of our knowledge of 
consciousness is that faculty itself ; that is 
the chief cause of the extraordinary diffi- 
culty of subjecting it to scientific research. 
Subject and object are one and the same 
in it: the perceptive subject mirrors itself 
in its own inner natuie, which is to be the 
object of our inquiry. Thus we can never 
have a complete objective certainly of the 
consciousness of others ; we can only 
proceed by a comparison of their psychic 
condition with our own. As long as this 
comparison is restricted to nortnal people 
we are justified in drawing certJPin conclu- 
sions as to their consciousness, the validity 
of which is unchallenged. But when we pass 
on to consider abnormal individuals (the 
genius, the eccentric, the stupid, or the 
insane) our conclusions from analogy are 
either unsafe or entirely erroneous. The 
same must be said with even greater 
truth when we attempt to compare human 
consciousness with that of the animals 
(even the higher, but especially the lower). 
In that case such grave difficulties arise 
that the views of physiologists and philoso- 
phers diverge as widely as the poles on the 
subject. We shall briefly enumerate the 
most important of these views. 

L The anthropistic theory of conscious* 
ness . — It is peculiar to man. To Descartes 
we must" trace the widcbpread notion that 
consciousness and thought are man’s exclu- 
sive prerogative, and that be alone is blessed 
with an “immortal soul.” This famous 
French philosopher and mathematician (edu- 
cated in a Jesuit College) established a 
rigid partition between the psychic activity 
of man and that of the brute. In his opinion 
the human soul, a thinking, immaterial being, 
is completely distinct from the body, which 
is extended and material. Yet it is united 
to the body at a certain point in the brain 
(the ^landula pincalis) for the purpose of 
receiving impressions from the outer world 
and effecting muscular movements. The 
animals, not being endowed with thought, 
have no soul : they are mere automata, or 
cleveily-constriicted machines, whose sensa- 
tions, presentations, and volitions are purely 
mechanical, and take place according to the 
ordinary laws of physics. I Icnce Descartes 
was a dualist in human psychology, and a 
monist in the psychology of the brute. This 
open contradiction in so clear and acute a 
tliinker is very striking ; in explaining it, it 
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is not unnatupl to suppose that he concealed 
his real opinion, and left the discovery of it 
to independent scholars. As a pupil of the 
Jesuits, Descartes had been taug^ht to deny 
the truth in the face of his better insight ; 
and perhaps he dreaded the power and the 
fires of the Church. Besides, his sceptical 
principle, that every sincere effort to attain 
the truth must start with a doubt of the 
traditional dogma, had already diawn upon 
him fanatical accusations of scepticism 
and atheism. The great influence which 
Descartes had on subsequent philosophy 
was very remarkable, and entirely in 
harmony with his “ book-keeping by double 
entiy.” The materialists of the seventeenth 
and eighteenth centuries appealed to the 
C'arlesian fceory of the animal-soul and its 
purely mechanical activity in support of 
their monistic psychology. The spiniual' 
istSy on the other hand, asserted that their 
do^a of the immortality of the soul and 
its independence of the body was fiiinly 
established by Descartes^ theory of the 
human soul. This view is still prevalent 
in the ramp of the theologians and dualistic 
metaphysicians. The scientific conception 
of natuic, however, which has been built 
up in the nineteenth centuiy, has, with the 
aid of empirical progress jn physiological 
and comparative psychology, completely 
falsified it. 

II, Neuralo^'cal theory of comciousness, 
— It is present only in man and those 
higher animals which have a centra- 
lised nervous system and organs of sense. 
The conviction that a large number of 
animals^ at least the higher mammals — 
are not less endowed than man with a 
thinking soul and consciousness prevails in 
modem zoology, exact physiology, and the 
monistic psychology. The immense pro- 
gress we have made in the various branches 
of biology has contributed to bring about a 
recognition of this important truth. We 
confine ourselves for the present to the 
higher vertebrates, and especially the 
mammals. That the most intelligent 
specimens of these highly-developed vcitc- 
brates — apes and dogs, in particular — have 
a strong resemblance to man in their whole 
psychic life has been recognised and specu- 
lated on for thousands of years. Their 
faculty of presentation and sensation, of 
feeling and desire, is so like that of man 
that we need adduce no proof of our thesis. 
But even the higher associational activity 
of the brain, the formation of judgments 
and their connection into chains of reason- 
ing, thought, and consciousness in the 


narrower sense, are developed in them 
after the same fash^^n as iii man : they 
differ only in degree, not in 4Wd. More- 
over, we learn from comparatl^ anatomy 
and histology that the intricate smeture of 
the brain (both in general and iw detail) is 
substantially the same in the mammas as it 
is in man. The same lesson is enforced by 
comparative ontogeny with regard to the 
origin of these psychic organs. Compara- 
tive physiology teaches us that the various 
states of consciousness are just the same in 
these highest placentals as in man \ and we 
learn by experiment that there is me same 
reaction to external, stimuli. The higher 
animals can be narcotised by alcohol, 
chloroform, ether, etc., and may be hypno- 
tised by the usual methods, just as in the 
case of man. 

It is, however, impossible to determine 
mathematically at what stage of animal 
life consciousness is to be first recognised 
as such. Some zoologists draw the line 
very high in the scale, others ver/ low. 
Darwin, wdio most accurately distinguishes 
the vaiious stages of consciousness, intelli- 
gence, and emotion in the higher animals, 
and explains them by progressive evolu- 
tion, points out how difficult, or even 
impossible, it is to determine the first 
beginning of this supieme psychic faculty 
in the lower animals. Peisonally, out of 
the many contiadictory theories, 1 take 
that to be most probable wdiich holds the 
centralisation of the nentous system to be a 
condition of consciousness ; and that is 
wanting in the lower classes of animals. 
The presence of a central nervous organ, 
of highly-developed sense-organs, and an 
elaboiate association of gioups of presenta- 
tions, seem to me to be required before the 
unity of consciousness is possible. 

III. Anunal theory of ( onset ousness . — 
All animals, and they alone, have conscious- 
ness. This theory would draw a sharp 
distinction between fhe psychic life of the 
animal and of the plant. • Such a distinction 
was urged by many of the older writers, 
i^nd was cleat ly formulated by Linn6 in his 
celebrated Sysfetna Naiurce: ^he two great 
kingdoms of the organic world arc, in his 
opinion, divided by the fact that animals 
have sensation and consciousness, and the 
plants are devoid of them. Later on Schopen- 
haucr laid stress on the same distinction : 
** Consciousness is only known to us as 
a feature of animal nature. Even though 
it extend upwards througluhe whole animal 
kingdom, even to man and his reason, the 
unconsciousness of the plant, from which 
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it started, remains as the basic feature. In 
Uic lowest f^imals we have but the dawn 
of it.” Thg inaccuracy of this view was 
obvious ^ Xbout the middle of the present 
century, Jvnen a deeper study was made of 
the psychic ac^vity of the lower animal 
forms, especially the coelenterates (sponges 
and cnidaria) : they are undoubtedly 
animals, yet there is no more trace of a 
definite consciousness in them than in most 
of the plants. The distinc tion between the 
two kingdoms was still further obliterated 
when more careful research was made into 
their unicellular formst There is no psy- 
chological difference between the plavmo- 
phagous piolozoa aifd the plasmodomous 
piotophyta, even in respect to their con- 
sciousness. 

IV. Biological theory of comet ousness , — 
It is found in all organisms, animal or 
vegetal, but not in lifeless bodies (such as 
(lysials). This opinion is usually asso- 
ciated with the idea that all oiganisms (as 
distinguished fiom inoiganlc substances) 
have souls : the tluec ideas — life, soul, and 
consc iousness— aie then taken to be co- 
extensive. Another modification of this 
view holds that, though these fundamental 
phenomena of 01 game life are inseparably 
connected, yet consciousness is only a pait 
of the activity of the soul, and of the vital 
activity. Fcchner, in particular, has endca- 
vourecl to prove that the plant has a 

soul,” in the same sense as an animal is 
said to have one ; and many credit the 
vegetal soul with a consciousness similar to 
that of the animal soul. In truth, the le- 
markable stimulated movements of the 
leaves of the sensitive plants (the mimosa, 
drosera, and dionrea), the automata move- 
ments of other plants (the clover and wood- 
sorrel, and especially the hedysaium), the 
movements of the “sleeping plants” (par- 
ticularly the /c7/7//<9;wcca:),etc.,are strikingly 
similar lo inc movements of the lower 
animal forms : wlioever ascribes conscious- 
ness to the latte/ cannot refuse it to such 
vegetal forms. 

V. Cellular i/icory of consciousness , — 
It is a vi\jil property of every cell. The 
application of the c ellular theory to every 
branch of biology involved its extension to 
psychology. Just as we take the living cell 
to be the “ elementary org&nism ” in ana- 
tomy and physiology, and derive the whole 
system of the multicellular animal or plant 
from it, so, with equal right, we may con- 
sider the “ cell-soul ” lo be the psychological 
unit, and the^ complex psychic activity of 
the higher organism to oe the result of the 


combination of the psychic activity of the 
cells which compose it. I gave the outlines 
of this cellular psychology in my General 
Morphology in 1866, and entered more fully 
into the subject in my paper on “ Cell-souls 
and Soul-cells.” I was led to a deeper study 
of this “elementary psychology” by my 
piotracted research into the unicellular 
forms of life. Many of these tiny (geneially 
microscopic) protists show similar expres- 
sions of sensation and will, and similar 
instincts and movements, to those of higher 
animals ; that is especially true of the very 
sensitive and lively infusoria. In the rela- 
tion of these sensitive cell-organisms to 
th*^ir environment, and in many other of 
their vital expiessions (for instance, in the 
wonderful architecture of the rbjzopods, the 
lhalamophora, and the infusoria), we seemed 
to have clear indications of conscious 
psychic action. If, then, we accept the 
biological theory of consciousness (No. I V.), 
and credit every psychic function with a 
share of that faculty, we shall be compelled 
to ascribe it to each independent protist- 
ccll. In that case its material basis would 
be either the entire protoplasm of the cell, 
or its nucleus, or a portion of it. In the 
“ psychade-theory ” of Fritz Schultze the 
elementary consciousness of the psyclmde 
would have tlic same relation to the indi- 
vidual cells as pci sonal consciousness has 
to the multicellular organism of the per- 
sonality in the higher animals and man. It 
IS impossible definitely to disprove this 
theory, which I held at one time. Still, I 
now feel compelled to agree with Max 
Veiworn m his belief that none of the pro- 
tists have a developed self-consciousness, 
but that their sensations and movements 
are of an unconscious character. 

VI. Atomistic theory of consciousness , — 
It is an elementary property of all atoms. 
This atomistic hypothesis goes farthest of 
all the different views as to the extension of 
consciousness. It certainly escapes the 
difficulty which many philosophers and 
biologists experience in solving the problem 
of the first oiigin of consciousness. It is 
a phenomenon of so peculiar a character 
that a derivation of it from other psychic 
functions seems extremely hazardous. It 
seemed, therefore, the easiest way out of 
the difficulty to conceive it as an inherent 
property of all matter, like gi-avitation or 
chemical affinity. On that hypothesis there 
would be as many forms of this original 
consciousness as there are chemical ele- 
ments ; each atom of hydrogen would have 
its hydrogenic consciousness, each atom of 
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carbon its carbonic consciousness, and so 
forth There die philosophers, even, who 
ascribe consciousness to the foui elements 
of Frnpcdocles, the union of which, by 
‘Move and hate,” produces the totality of 
things 

Person dly, I ha^c never subscribed to 
this hypothesis of atomic f onsc lonsnc ss I 
emphasise the point bccuisc 1 mil du Bois- 
Keyrnond has .ittiibiitcd it to me In the 
controversy I had with him (1880) he 
violently attacked my “ pcrnic lous and f Use 
philosophy,” and contcniltd that I hid, in 
my paper on “ I he Pcrigcnesis of the 
Plastidule,” “laid it down as a mtta 
phvsic il axiom that every itom has its 
individual consciousness On the ton 
trary, 1 explicitly st itfd tli it 1 conceive the 
elemental y* psychic (juilitics of sensition 
and will, which nn\ lit itti ibutc d to atoms, 
tube unions lous )ust is unconscious as 
the element ly mcmoiy which I, in torn 
pany viith tl it distin^uislu d plij^-iolo^ ^t, 
kwald Hcnng roiisidci to be “a common 
function of Jill orginised m ittti ” — or, moic 
coriectly, “living substincc” Du Bois 
Rt>mond curiously confuses “soul* and 
“consciousness” whetlici fiom ovti sight 
01 not I < innot say Since he consideis 
consciousness to be a ti inscencknt il phe- 
noiiic non i, is wc sh ill see pic stntlv ), while 
dfn>ing tint chii ictcr to other psychic 
functions the iction of the senses, for 
cximplc I must inlti thit he lecognises 
the tmltiencc of the two ideas Other 
paits of his clocjiitnt spec i hes conliin quite 
the oppe site view, lor the fimous orator no^ 
infitqiicntlv conli idicts Ininsclf on impoi- 
tant ciufstions of piinciplc However, I 
repc it ill it in my opinion, c onsciousnc ss is 
onl) pa 7 t of ihe psychic phenomeni which 
we find in m in and the higlier anini ils , 
the f,i( it 111 ijontv of them iic unconscious 

Howovei divcigent iit tht dittcicnt views 
as to the natuie and ongm of conscious 
ness, the > may, nev tiihclcss, on iclen ind 
lo^K il examination, all be reduced to two 
fundamental theories — the ir inscendcntal 
(or dualistic) and the ph>siologicil (or 
monistic) I have myself ilways held the 
latlei view, in the light of my evolutionary 
principles, and it is now shiied by a gieit 
number of distinguishccl scientists, thoii^^h 
It IS by no means generally accepted I he 
transcendent il theory is the older and much 
more common , it has leccntly come once 
more into prominence, piincipally thiough 
du Bois-Reymond, and it has acquit cd 1 
gieat impoitance in modern discussions of 
cosmic problems through his famous 


“ Ignorabimus speech ” On a\ count of the 
extreme importance of this (fundamental 
question we must toufli biiedy^n its main 
featuies 

In the celebrated discourse^ “Ihe 
limits of Natural Sciencq” whign E du 
B )is Rcymond give on August 14th, 1872, 
at the Scientific Congress at I cipzig, he 
spoke of two “ ibsolute limits” to our 
possible knowledge of natuie which the 
hum in mind will never transcend in its 
most advani cd science — never ^ as ic oft- 
ejuoted tcrmin ition of the address, “Ignoi a* 
bimus,” emphatic illy pionounces riiefiist 
ibsolutely insoluble “world enigma” is the 
“ c onncction of mittel and foice,' ^.n the 
distinc ti\ e chai ac ter of these fundamental 
nitur il phenomena , we shall go more fully 
into this “problem of substance” in the 
twelfth chipter The second insi pcriblt 
diffii ulty of philosophy is given as the 
pioblcm of consciousness — the question 
how out mental ac tiviiy is to be exnlaim d 
by matciiil conditions, especially mo\< 
ments, how “substince |thc sub tince 
which undeilifs mittei and force) come 
under cert iin conditions, to feel, to desire, 
and to think ” 

1*01 bievity, and m order to g^ve a 
chai acU 1 istic n ime to the I e ip/ig bscourse, 
1 hivecilled it the “Igiioi ibiinus speech”, 
this IS the more peimissible as T du Bo » 
Ro> monel himself, with i )iist pndc, eig»t 
yens ifurwards, spt iking of the extra 
oichnary consequences of his discourse, 
Slid “Ciiticisrii sounded c <iy po dl 
note, from fncndly pi use to the l « u ‘> t 
censuu,and llit word ‘lgaoi.abimuj, will'll 
was the culmination of my inqi iiy, w i t 
once tl insfoimed into i kind of scien t 
shibboleth” It is quite true tint louc 
piaise and approbition icsounded in the 
hills of the duihslic md spiritualistic 
philcjsophy, and espcci il]> in the camp of 
the “( huich militmt . even the spinlists 
and the host of btlieveis, who thought 
the immoitality of the 1 preciou' souK wts 
saved by the ‘ Ignor ibim'us,” loined in in 
chorus The “ severest censui c ” came 1 
first only from 1 few scientists, and plm 
sophers— from the few whd had suffio'- 
sc K ntific knowledge and moral com ige X > 
oppose the dogmatism of the all pow erful 
sen etai y and dictator of the Berlin Academy 
of Science 

Towards the end, however, the author of 
the “Ignorabimus speech” briefly alluded 
to the question whether these two great 
“ world enigmas,” the general pioblem of 
substance and the special problem of 
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consciousnejs, are not two aspects of one and 
the same pjfoblem f•“Thls idea,” he said, 
“is certain^ the simplest, and prefciable 
f » the OT2£ which mikes the world doubly 
jiicomprfhensible '5uch, howevei, is the 
nature of thmjjs that even here we can 
obtain no clear knowledge md it is useless 
to speak further of tb question” fJie 
1 ittei sentiment I have alw ivs stoutly ron- 
t'^sted, ind have endeivouicd to prove that 
ne two gicat question are not two tli nnct 
problc “iW neuioh il problem of 
const I ) isnoss is but ^ p uticiil ir is[)tct of 
ht all pervading cosmological jirobicm of 

aub^ t ICf * ^ 

1 he pf "uliar phenomenon of coi o i-^ 
ess is not, as du Bis kc>mond ml thr 
d lalistic school would 1 *\ e i s b lie \ t , a 
omplctely “transrende it il prob cm , it 
as I showed thnt> thiec /eais \^o, i 
phystologtcal problf in, md, as such, i lust 
be reduced to the jihcn i nena of ])1 sics 
1 chemi tiy 1 jub cn untly gi c it the 
loic dr 1 nite title 7 lo^/^al problc rn, 

\ I sli irc the view that ti ue conscious u ss 
(nought and le is m) is only pic ci m 
nose hi^ her aniin ils whu h h ivt i ( t nil i 
Used nci v ous syst m an t r r , ns of sense 
of i ccU un dc »rce of d \» epmen*- Those 
condition aic ccitainK f nind m the hi,* fi 
\eitebiuts espeuidv ii tli nUcLuLil 
manmiK, tin cli^is lium w' ich min bis 
oprung I he consciou-^i c«>s if the h ^.iicst 
apes, cloi,s, elephants, etc , dil trs from th it 
of man in *c lee only, not m kind, ail 
^ * tdi itt intcr\ il 1)^ tween the con 
scio nesj of tliese “ xti ) nl ’ plicciiiils 
1 1 It of he jwest races of men Uhe 

M ills t IS less ih in the correspond 
^ in ci\ il between these uncivilised rices 
lid the light St spec nuns of thoughtful 
humanity tbpinoza, he, Lainirck, 

J'* 11 win, etc ) Coii'Jt u i less is but a part 
of the high r utivity of the soul, and is 
1 ♦ '' dependent on tne noimal sti lu tuie 
h"* ^rrespondipg poydiu oigm, the 

ological observ ion and experiment 
I rn ned twenty yc ii s ago th it the 
I ti ulai iiortfon of die mammal brain 
iich we call tl e seat ( preferably the , w ) 
consciouones'» is i part of the cciebium, 
an area of the Uto developed grey bed, oi 
''ortex, whit h is evolved out of the convex 
tlorsal portion of the primary cercbi il 
vesicle, the “ foie biatn ^ Now, the mor 
hological proof of this pli)s ological tiu sis 
as been successfully gnen b> ihe re mirk 
able progress of the miuoscopic anitomy 
of the brain, whit h we owe to the perfect 


methods of research of modern science 
(Kolliker, Flechsig, Golgi, £dmgei,Weigert, 
and others'' 

The most import int development is the 
discovery of the or^an^ of thought by Paul 
Fled ^ of Leipzig he pi oved that in the 
giey b( I of the bi un aie found the four 
>eats of t) t ct itral sense oig ins, or four 
“ nnei ^ h ^ of s( ns ition -the sphere 
of touch in I ve'-tu al lobe, the sphere of 
smell in til funUl lobe, the sphere of 
siv,ht in th q til lobt, md the sphere 
of hea in i the tcinpoial 1 r Between 
these loir t n^ ccntics be ihe four 
gtc It ‘ thoiv 1 ( nt c or centres of asso 
ni on the / li r^ins of menti/hfej iYi^y 
aic those hg]»c*>t mstiumcnts of psychic 
id V tint p oJuce thought and con 
bcioiisus In front we hue the fiontal 
bi HI o centre of associ it ion behind, on 
lop theie IS the vcitical bi un oi parietal 
(cntn Df IS ociition, ind undcineath the 
p incipal bi un or “the ^leit occipito 
tcmpoi il (cntie of as^^oc ilion ’ tthe most 
import int of all) , lower down, and inter 
nally, the insular brim or the insula of 
Kf 1, the insulir centre of association 
I hese four ‘ thought centres,” distinguished 
from the inteimcdnte “sense centics” by 
a peculiar and elaborate nerve stiucture, 
irc the true ind sole org ins of thought 
md consciousness Flcthsig has recently 
pointed out that, in the c ise of man, \ cry 
pc ifii structiiies aie found in one pirt of 
then these stiiic uiisaic win ting in the 
othci mammiis, and thiv, therefore, afford 
m txpliiibon of the s ipciioiity of man’s 
menta jiowers 

I he mo-icntous announcement of modern 
ph> lOiOj,), tint the ceiebium is the organ 
of cons( lousncss and mental ac tion in man 
and the higher mammils, is illustrated and 
conf rmed b> the p ithological studv of its 
diseases When parts of the cortex are 
destroyed bv Oi‘.(.ase then respective func 
lions are attcctcd, md thus we are enabled, 
to some extent, to localise the activities of 
the bt im , wlitn cert un parts of the area 
aie diseased, that poition of thought and 
consciousness disappeirs which depends 
on those particular sections Pathological 
experiment yields the same result , the 
decay of some known area ffor instance, 
the centre of speech) extinguishes Us func- 
tion t speech ) I n f ic t, thei e i s proof enough 
in the most fimilnr phenomena of con- 
sciousness ot their complete dependence on 
chemical changes in the substance of the 
brain Many beverages (such as coffee 
and tea) stimulate our powers of thought ; 
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others (su^ as wine and beer) intensify 
feeling ; musk and camphor reanimate the 
fhinting consciousness ; ether and chloro- 
form deaden it, and so forth. How would 
that be possible if consciousness were an 
immaterial entity, independent of these 
anatomical organs ? A.nd what becomes 
of the consciousness of the “immortal soul” 
when it no longer has the use of these 
organs ? 

These and other familiar facts prove 
that man’s consciousness — and that of the 
nearest mammals — is changeable^ and that 
its activity is always open to modification 
from inner (alimentation, circulation, etc.) 
and outer causes (lesion of the brain, 
stimulation, etc.). Very instructive, too, 
are the facts of double and intermittent 
consciousness, which remind us of “ alter- 
nate generations of presentations.” The 
same individual has an entirely differont 
consciousness on different Jays, with a 
change circumstances ; he does not 
know to-day wliat he did yesterday: ycstci- 
day he could say, “1 im I’*; to-day he 
must say, “I am another being.” Such 
intermittence of consciousness may last not 
only days, but months, and even years ; 
the change may even become ])erinanent. 

As every bexiy knows, the new-born infant 
has no consciousness Ptcyer has shown 
that it is only developed aftei the child has 
begun to speak ; foi a long time it speaks 
of Itself in the third person. In the im- 
portant moment when it first pronounces 
the word “ I,” when the feeling of self 
becomes clear, we have the beginning of 
sclf-consciousness, and of the antithesis to 
the non-ego. The rapid ind solid progress 
in knowledge which the child makes in its 
first ten years, under the care of parents 
and teachers, and the slower progress of 
the second decade, until it reaches complete 
maturity of mind, are intimately connected 
with a great advancement in the growth 
and development of consciousness and of 
its organ, the brain, liut even when the 
pupil has got his “ certificate of maturity ” 
his consciousness is still far from mature ; 
it is then that his “world-consciousness” 
first begins to develop, in his manifoM 
relations with the outer world. Then, in , 
the third decade, we have the full maturity 
of rational thought and consciousness, 
which, in cases of normal development, 
yield their ripe fruits during the next three 
decades. The slow, gradual degeneration 
of the higher mental powers, which 
characterises senility, usually sets in at 
the commencement of the seventh decade 


—sometimes earlier, sometimes later. 
Memory, receptivencss, and ^interest m 
particular objects gradually demy ; though 
productivity, mature conscioi^Wss, and 
philosophic interest in general tifums often 
remain for many years long-^r. 

The individual development of conscious- 
ness of earlier youth proves the universal 
validity of the biogenetic law ; and, indeed, 
it is still recognisable m many ways during 
the later years. In any case, the onto- 
genesis of consciousness makes it perfectly 
clear that it is not an “ immaterial entity,” 
but a physiologn al ‘function of the brain, 
and that it is, conseauently, no exception 
to the general law of substance. 

From the fact that consciousness, like all 
other psychic functions, is dependent on 
the normal development of certain organs, 
and that it gradually unfolds in the child 
in proportion to the development of those 
organs, we may already conclude that it 
has ansen m the animal kingdom by a 
gradual historical development. Still, 
however certain we are of the fact of 
this natural evolution of conscious- 
ness, we are, unfortunately, not yet in a 
position to enter moie deeply into the 
question and construct special hypotheses 
in elucidation of it. PaLcontology, it is 
true, gives us a few facts which are not 
without significance. For instance, the 
quantitative and qualitative development 
of the biain of the placental* mammals 
during the Tertiary period is very remark- 
able. The cavity of many of the fossil 
skulls of the period has been carefully 
examined, and has given us a good deal 
of reliable information as to the size, and, 
to some extent, as to the stnic ture, of the 
brain they enclosed. We find, within the 
limits of one and the same group (the 
ungulates, the rodents, or the primates), a 
marked advance in the later miocene and 
pliocene specimens as compafed with the 
earlier eocene and oligocene representatives 
of the same stem : in I'he, former the brain 
(in proportion to the size of the organism) 
is 5-8 times as laige as in the latter. 

Moreover, that highest stage ol^conscious- 
ness, which is reached by man alone, has 
been evolved step by step — even by the 
very progn^ess ^f civilisation — ^from a lower 
condition, as we find illustrated to-day in 
the case of uncivilised races. That is 
easily proved by a comparison of their 
languages, which is closely connected with 
idle comparison of their ideas. The higher 
the cone optional faculty * advances in 
thoughtful civilised man, the more qualified 
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he is to deisct common features amid a 
multitude of details^iand embody them in 
general cowcepls, and so much the clearer 
and deefVi^docs his consciousness become. 

e 


CHAPTER XI 

THE IMMORTALITY OF THE SOUL 

The citadc'l uf supersliAon. Athanatism and 
thaniati'^in. Individual character of death. 
Immortality of the* unicellular orjTanisms 
(protists). C'osmic and personal immortality. 
Primary thanatism (of uncivilised peoples). 
Secondary thanatism (of ancient and recent 
philosophers). Athanatism and religion. 
Origin of the belief in immoitality. Chiistian 
athanatism. Eternal life. Tiie day of judg- 
ment. Metaphysical athanatism. Substance 
of the soul. Ether souK and air souls ; fluid 
souls and solid souls. Immortality of the 
animal soul. '\it>umonis fur and against 
athanatism. Athanatist illusions 

When we turn from the genetic .study of 
the soul to tlie great question of its immor- 
tality, we come to that highest point of 
superstition which is regarded as the 
impregnable citadel of all mystical and 
dualistic notions. For in this crucial 
question, niore than in any o^hcr pioblem, 
philosophic thouglit is complicated by the 
selfish interest of the human person dity, 
who is determined to have i guarantee of 
his existence beyond the grave at any price. 
This “higher necessity of feeling” is so 
powerful that it sweeps aside all the logical 
arguments of critical reason. Consciously 
or unconsciously, most men are influenced 
in all their general views, and, therefore, in 
their theory of life, by the dogma of personal 
immortality ; and to this theoretical error 
must be added pracjjcal consequences of 
the most fai-ieai hlfig character. It is our 
task, therefoie, to submit every aspect of 
this impotbinl dogma to a critical exami- 
nation, and* to -prove its imtcn.ibility in 
the light of the* empirical data of modem 
biology. 

In order to have a short amd convenient 
expression for the two opposed opinions 
on the question, we shall call the belief in 
man’s personal immortality “ athanatism ” 
(from athancs or athmatos =* immortal ). On 
the other hand, ^e give the name of “ thana- 
tism ” (from death) to the oi)inion 

which holds that at a man’s death not 


only all the other physiological functiems 
are arrested, but his soul ” also disappears 
— that is, that sum of cerebral functions 
which psychic dualism regards as a peculiar 
entity, independent of the other vital pro- 
cesses in the living body. 

In approaching this physiological problem 
of death we must point out the individual 
character of this organic phenomenon. By 
death we understand simply the definite 
cessation of the vital activity of the indi- 
vidual organism, no matter to which 
category or stage of individuality the 
organism in question belongs. Man is 
dead when his own personality ceases to 
exist, whether he has left offspring that may 
continue to propagate for tnany generations 
or not. In a certain sense we often say 
that the minds of great men (in a dynasty 
of eminent rulers, for instance, or a family 
of talented artists) live for many genera- 
tions ; and in the same way we speak of 
the “ soul ” of a noble woman living in her 
children and childien’s children. But in 
these cases we are dealing with intricate 
phenomena of heredity^ in which a micro- 
scopic cell (the sperm-cell of the father or 
the cgg-cell of the mother) transmits 
certain features to offspri ng . The particular 
personalities which jiroduce those sexual 
cells in thousands are mortal beings, and at 
their death their personal psychic activity is 
extinguished like every other physiological 
function. 

A number of eminent zoologists — Weis- 
mann being particularly prominent — ^have 
recently defended the opinion that only the 
lowest uni('clliilai org.Liiisms, the protists, 
are immortal, in contradistinction to the 
multicellular plants and animals, whose 
bodies are formed of tissues. This curious 
theory is especially based on the fact that 
most of the protists multiply without sexual 
means, by division or the formation of 
sjiores. In such processes the whole body 
of the unicellular organism breaks up into 
two or more equal parts (daughter-cells), 
and eaeli of these portions completes itself 
by further growth until it has the size and 
form of the mothcr-i ell However, by the 
very process of division the individuality 
of the unicellular creature has been des- 
troyed ; both its jihysiological and its 
morphological unity have gon^'. The view 
of Weisinann is logically inconsistent with 
the very notion of individual — ^an “indi- 
visible” entity ; for it implies a unity which 
cannot be divided without destroying its 
nature. In this sense the unicellular proto- 
phyta and protozoa are throughout life 
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physiolopcal individuals^ just as much as 
the multicellular ti!»buc-plants and animals. 
Abcxual propagation by simple division is 
found in many of the multicellular species 
(for instance, in cnidaria, corals, 

medusae, etc.) ; the mother-animal, the 
division of which gives birth to the two 
daughter-animals, ceases to exist with the 
segmentation. “ 'Fhe ])i otozoa,” says W eis- 
mann, “ have no individuals and no genera- 
tions in the metazoic sense.” I must entiiely 
dissent from his thesis. As I was the first 
to introduce the title of metazoa^ and 
oppose these multicellular, tissue-forming 
animals to the uni cell ular^r<'V^:r^>62( infusoria, 
rhizopods, etc.), and as I was the first to 
point out the essential difTerence in the 
developmcfnt of the two (the former from 
germinal layers, and the latter not), I must 
protest that I consider the protozoa to be 
just as ni(»ital in the physiological (and 
psychologK ill) sense as the metazoa; 
neither body nor soul is irnuioilal in either 
group. The other erroneous conse<|uem es 
of Weismann’s notion have been iiTuled by 
Moebius (1884), who justly rcmaiks that 
“ every event in the world is periodic,” and 
that “ there is no source fi om which 
immortal organic individuals might have 
sprung.” 

When we lake the idea of immortality in 
the widest sense, and extend it to the 
totality of the knowable univeise, it hiis a 
scientific significance; il is then not mciely 
acceptable, but self-evident, to the monistic 
philosopher. In th it ••ense the thesis of the 
indestructibility and eternal duration of all 
that exists is equivalent to our supreme law 
of nature, the law 0/ suhtance (see chap, 
xii.). As we intend to discuss this iinrnor- 
talityof the cosmos fully latei on, in establish- 
ing the theory of the persistence of matter 
and force, we shall not dilate on it at present. 
We pass on immediately to the criticism of 
that belief in immortality which is the only 
sense usually attaihed to the word, the 
immortality of the individual soul. We 
shall first inquire into the extent and the 
origin of this mystic and dualistic notion, 
and point out, in particular, the wide 
acceptance of the contradictory thesis, our 
monistic, empirically-established thanatism, 
1 must distinguish two essentially different 
forms of thanatism — primary and secon- 
dary; primary thanatism is the original 
absence of the dogma of immortality (in 
the primitive uncivilised races); secondary 
thanatism is the later outcome of a rational 
knowledge of nature in the civilised intelli- 
gence 


We still find it asserted ij philosophic, 
and specially in theological, works that 
belief 111 the persoifeil immoroality of the 
human soul was originally s^fired by all 
men — or, at least, by all “ratibi^" men. 
That is not the case. Thfis dog^ia is not 
an original idea of the human mind, nor 
has it ever found universal acceptance. It 
has been absolutely proved by modern 
comparative ethnology that many uncivi- 
lised races of the earliest and most primi- 
tive stage had no notion either of immor- 
tality or of God. That is true, for instance, 
of the Veddahs of Ceylon, those primitive 
pygmies whom, on the aulhoiity of the able 
studies of the Sarasiits, we < onsider to be a 
relic of the earliest inhabitants of India 
it is also the case in several of the earliest 
groups of the nearly related Dravidas, 
the Indian Seelongs, and some native 
Australian 1 aces. Similarly, several of the 
primitive branches of the American race, in 
the interior of Brazil, on the upper Amazon, 
etc., have no knowledge either of gods or 
irnmorlalit)^. 'i'his primary absence ox 
belief in immortality and deity is an 
extremely important fact ; it is, obviously, 
easy to distinguish from the secondary 
absence of sufh belief, which has come 
about in the highest civilised races as the 
result of laborious critico-philosophical 
stud} . 

Differently from the primary thanatism 
which oiigmally characterised primitive 
in, in, and btis always been widely spread, 
the secondivy absence of belief in immor- 
tality is only found at a late stage of history : 
It is the ripe fruit of profound reflection on 
life and death, the outcome of bold and 
in<lcpcndent philosophical speculation. 
We first meet it in some of the Ionic philo- 
sophers of the sixth century B.C., then in 
the founders of the old materialistic philo- 
sophy, Democritus and Empedocles, and 
also in Simonides and Epfburus, Seneca 
and Plinius, and in an elaborate form in 
Lucretius Cams. *»Wjth the spread of 
Christianity at the decay of classical 
inti q 111 ty, athanatism, one of its chief 
articles of faith, dominate^ the world 
and so, amid other fonns of superstition, 
the myth of personal immortality came to 
be invested with a high importance. 

Naturally* through the long night of the 
Dark Ages it was rarely that a brave free- 
thinker ventured to express an opinion to 
the contrary: the examples of Galileo, 
Giordano Bruno, and other independent 

■ £. Haeckel, A Visit to Ceykm. 
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philosophers! eifectualiy destroyed all free- 
dom of uttjf:rance. ^Heresy only became 
possible wa'en the Reformation and the 
RenaisscpOtfe had broken the power of the 
papacy. The history of modern philosophy 
tells of tlie manifold methods by which the 
matured mind of man sought to rid itself 
of the superstition of immortality. Still, 
the intimate connection of the belief with 
the Christian dogma invested it with such 
power, even in the more emancipated 
sphere of Protestantism, that the majority 
of convinced freethinlfers kept their senti- 
ments to themselves. From lime to time 
some distinguished •scholar ventured to 
make a frank declaration of his belief in 
the impossibility of the continued life of 
the soul after death. This was done in 
France in the second half of the eighteenth 
century by Danton, Mirabeau, and others, 
and by the leaders of the materialistic 
school of those days, Holbach, Lamettrie, 
etc. The same opinion was defended by 
the able friend of the Materialists, the 
greatest of the Hohenzollems, the monistic 
“ philosopher of Sans-souci.” What would 
Frederick the Great, the crowned thana- 
tist and atheist,” say, could he compare 
his monistic views with those of his 
successor of to-day ? 

Among thoughtful physicians the con- 
viction that the oisience of the soul came 
to an end at death has been common for 
centuries : generally, however, they refrained 
from giving it expression. Moreover, the 
empirical science of the brain remained so 
imperfect during the last century that the 
soul could continue to lie regarded as its 
mysterious niiiahitaiit. It was the gigantic 
progress of biology in the present century, 
and especially in the latter half of the 
century, that finally destroyed the myth. 
The establishment of the theory of descent 
and the celkilar theory, the astounding 
discoveries of ontogeny and experimental 
physiology- above ihe marvellous pro- 
gress of the niu iTiscopic anatomy of the 
brain, gradually deprived athanatism of 
every basis • now, indeed, it is rarely that 
an infoiiiiea and honourable biologist is 
found to defend the immortality of the 
soul. All the monistic philosophers of the 
century (Strauss, Feuerbach, Buchner, 
Spencer, etc.) are thanalists. 

The dogma of personal immortali^ owes 
its great poj^ularity and its high impor- 
tance to its intimate connection with the 
teaching of Christianity. This circum- 
stance gave rise to the erroneous and still 
prevalent belief that the myth is a funda- 


mental element of all the higher religions. 
That is by no means the case. The 
higher orienUl religions include no belief 
whatever in the immortality of the soul ; it 
is not found in Buddhism, the religion that 
dominates thirty per cent, of the entire 
human race ; it is not found in the ancient 
popular religion of the Chinese, nor in the 
reformed religion of Confucius which 
succeeded it ; and, what is still more signi- 
ficant, It is not found in the earlier and 
purer religion of the Jews. Neither in the 
“ five Mosaic books,” nor in any of the 
writings of the Old Testament which were 
written before the Babylonian Exile, is there 
any trace of the notion of individual persis- 
tence after death. 

The mystic notion that the human soul 
will live for ever after death has had a 
polyphyletic origin. It was unknown to 
the earliest speaking man (the hypothetical 
homo primigenius of Asia), to his prede- 
cessors, of course, the pithecanthropus and 
proihylobatesy and to the least developed of 
his modem successors, the Veddahs of 
Ceylon, the Seclongs of India, and other 
distant races. With the development of 
reason and deeper reflection on life and 
death, sleep and dreams, mystic ideas of a 
dualistic composition of our nature were 
evolved — independently of each other — in 
a number of the earlier races. Very 
different influences were at w'ork in these 
polyphyletic creations — worship of ances- 
tors, love of relatives, love of life and 
desire of its prolongation, hope of better 
conditions of life beyond the grave, hope 
of the reward of good and punishment of 
evil deeds, and so forth. Comparative 
psychology has recently brought to our 
knowledge a great variety of myths and 
legends of that character ; they are, for the 
most part, closely associated with the oldest 
forms of theistic and religious belief. In 
most of the modem religions athanatism is 
intimately connected with theism ; the 
majority of believers transfer their materia- 
listic idea of a “personal God” to their 
“ iminorlal soul.” That is particularly true 
of the dominant religion of modem civilised 
states, Christianity. 

As everybody knows, the dogma of the 
immortality of the soul has long since 
assumed in the Christian religion that rigid 
form which it has in the articles of faith : 
“ I believe in the resurrection of the^ body 
and in an eternal life.” Man will arise on 
“ the last day,” as Christ is alleged to have 
done on Easter mom, and receive a reward 
according to the tenour of his earthly life. 
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This typically Christian idea is thoroughly 
materialistic and anthropomorphic ; it ts 
very little superior to the corresponding 
crude legends of uncivilised peoples. The 
impossibility of “ the resurrection of the 
body” is clear to every man who has some 
knowledge of anatomy and physiology. 
The resurrection of Christ, which is cele- 
brated every Easter by millions of Christians, 
is as purely mythical as “ the awakening of 
the dead,” which he is alleged to have 
taught These mystic articles of faith are 
just as untenable in the light of pure 
reason as the cognate hypothesis of eternal 
life.” 

The fantastic notions which the Christian 
Church disseminates as to the eternal life 
of the imiAortal soul after the dissolution 
of the boc^y are just as materialistic as the 
dogma of “ the resurrection of the body.” 
In his interesting work on Religion in the 
Light of the Darwinian Theory^ Savage 
justly remarks • “ It is one of the standing 
charges of che Church against science that 
it is materialistic. I must say, in passing, 
that the whole ecclesiastical doctrine of a 
future life has always been, and still is, 
materialism of the purest type. It teaches 
that the material body shall rise, and dwell 
in a material heaven.” To prove this one 
has only to read impartially some of the 
sermons and ornate discourses in which 
the glory of the future life is extolled as the 
highest good of the Christian, and belief 
in it is laid down to be the foundation of 
morality. Ar cording to them, all the joys of 
the most advanced modern civilisation 
await the pious believer in Paradise, while 
the “All-loving Father” reserves his eternal 
fires for the godless materialist. 

Inopposition to the materialist athanatism, 
which is dominant in the Christian and 
Mohammedan Churches, we have, appa- 
rently, a purer and higher form of faith m 
metaphysical athanatism^ as taught by most 
of our dualist and spiritualist philosophers. 
Plato must be considered its chief creator : 
in the fourth century before Christ he 
taught that complete dualism of body and 
soul which afterwards became one of the 
most important, theoretically, and one of 
the most influential, practically, of the 
Christian articles of faith. The body is 
mortal, material, physical ; the soul is 
immortal, immaterial, metaphysical. They 
are only temporarily associated, for the 
course of the individual life. As I’lato 
postulated ^ eternal life before as well 
as after this temporary association, he 
must be classed as an adherent of 


“metempsychosis,” or transliigration of 
souls ; the soul existed as suYl^ or as an 
“eternal idea,” before it enwed into a 
human body. When it quits body, it 
seeks such other as is most suited to its 
character for its habitatiolf. TUI souls of 
bloody tyrants pass into the bodies of 
wolves and vultures, those of virtuous 
toilers migrate into the bodies of bees and 
ants, and so forth. The childish naivety 
of tins Platonic morality is obvious ; on 
closer examination his views are found to 
be absolutely incompatible with the scien- 
tific truth which we owe to modern anatomy, 
physiology, histology* and ontogeny ; we 
mention them only because, in spite of 
their absurdity, they have had a profound 
infl'ience on thought and culture. On the 
one hand, the mysticism of the Neo- 
Platonists, which penetrate into Chris- 
tianity, attached itself to the psychology of 
Plato ; on ihe other hand, it became subse- 
quently one of the chief supports of 
spiritualistic and idealistic philosophy. 
The Platonic “ idea” gave way in time to 
the notion of psychic “substance”; this is 
just as incompi chcnsible and metaphysical, 
though It often assumed a physical appear- 
ance. 

The conception of the soul as a 
“substance” is far fiom clear in many 
psychologists ; sometimes it is regarded as 
an “immaterial” entity of a peculiar 
character m an abstract and idealistic 
sense, sometimes in a concrete and realistic 
sense, and sometimes as a confused tertium 
quid between the two. If we adhere to the 
monistic idea of substance, which we 
develop in chap, xii., and which takes 
it to be the simplest element of our whole 
world-system, we find energy and matter 
inseparably associated in it. We must, 
therefore, distinguish in the “ substance of 
the soul” the characteristic psychic energy 
whu h is all we prec ei ve (sensation, presenta- 
tion, volition, etc.), ar^ the psychic matter^ 
which is the indispeh'^ible basis of its 
activity— that is, the living protoplasm. 
Ihus, in the higher animals the “matter” 
of the soul is a part of the nervfius system ; 
in the lower nerveless animals and plants 
it is a part of their multicellular proto- 
plasmic body i^ancl in the unicellular protists 
It is a part of their protoplasmic cell- 
body. In this way we are brought once 
more to the psychic organs, and to an 
appreciation of the fact that these material 
organs are indispensable for^the action of the 
soul ; but the soul itself is actual’-Ax is fbit 
.sum-total of their physiological functione. 
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Howeverl the idea of a specific soul- 
substance ’Vffound m the dualistic philo- 
sophers vr[io admii such a thing rs very 
dinerent jrom this. They conceive the 
immortal 4oul to be material, yet invisible, 
and essaptiall)! different from the visible 
body which it inhabits. Thus invisibility 
conies to be regarded as a most important 
attribute of the soul. Some, in fact, com- 
pare the soul with ether, and regard it, like 
ether, as an extremely subtle, light, and 
highly elastic material, an imponderable 
agency, that fills the intervals between the 
ponderable particles Jf the living organism. 
Others compare the soul with the wind, and 
so give it a gaseoul nature ; and it is this 
simile which first found favour with primi- 
tive peoples, and led in time to the familiar 
dualistic conception. When a man died, 
the body remained as a lifeless corpse, but 
the immortal soul “ flew out of it with the 
last breath.” 

TJie comparison of the human soul with 
physical clhct as a qualitatively similar 
idea has assumed a more cont rete shape in 
recent times through the great progress of 
optics and electricity (especially in the last 
decade) ; for these sciences have taught us 
a good deal about llie energy of ether, and 
enabled us to formulate certain conclusions 
as to the material character of this all- 
pervadmg agency. As I intend to describe 
these important discoveries later on (in 
chap, xii.), 1 shall do no more at present 
than briefly point out that they lender the 
notion of an “etheric-scml” absolutely 
untenable. Such an etlifiicboul — that is, 
a psychic substance— wlm h is similar to 
physical ether, ami uhich, hke ether, passes 
between the ])onderabk elements of the 
living piotoplasin or the molec iiles of the 
biain, cannot possibly account for the 
individual life of the soul. Neither the 
mystic notions of that kind which were 
wannly discussed about the middle of the 
century, nor the attempts of modern 
“ Neovitalists” UwjfCt their mystical “vital 
force ” on a line with physical ether, call 
for refutation any longer. 

Much nK>re ^i(lesj»read, and still much 
respected, is the view which ascribes a 
gaseous nature to the substanc e of the soul. 
The compaiison of human lji-calh with the 
wind is a very old one ; they were originally 
considered to be identic.d, and wore both 
given the same name, liie anemos and 
psyche of the Greeks, and the amma and 
s^riius of the Romans, were originally all 
names for “ a oreath of wind they were 
transferred from this to the breath of man. 


After a time this “living breath” was 
identified with the “ vital force,” and finally 
it came to be regarded as the soul itself, OTt 
in a narrower sense, as its highest mani- 
festation, the “ spirit.” From that the 
imagination went on to derive the mystic 
notion of individual “ spirits these, also, 
are still usually conceived as “aeriform 
beings”— -though they are credited with the 
physiological functions of an organism, and 
they have been photographed in certain 
well-known spiritist circles. 

Experimental physics has succeeded, 
during the last decade of the century, in 
reducing all gaseous bodies to a liquid — 
HiOst of them, also, to a solid — condition. 
Nothing more is needed than special 
apparatus, which exerts a violent pressure 
on the gases at a very low temperature. 
By this process not only the atmospheric 
elements, oxygen, hydrogen, and nitrogen, 
but even compound gases (such as carbonic 
acid gas) and gaseous aggregates (like the 
atmosphere), have been changed from 
gaseous to liquid form. I n this way the “ in- 
visible ” substances have become “ visible ” 
to all, and in a certain sense “tangible.” 
With this transformation the mystic nimbus 
which formerly M*ilcd the character of the 
gas in popular estimation — as an invisible 
body that wrought visible effects — ^bas 
entirely disappeared. If, then, the substance 
of the soul w'^re really gaseous, it should be 
possible to liquefy it by the application of 
a high pressure at a low temperature. We 
could then catch the soul as it is “ breathed 
out ” at the moment of death, condense it, 
and exhibit it in a bottle as “immortal 
fluid” {Fhtidunt animee immortale). By 
a furthei lowering of temperature and 
increase of pressure it might be possible to 
solidify it -to produce “soul-snow.” The 
expciimcnt has not yet succeeded. 

If athanatism weie true, if indeed the 
human soul were to live for all eternity, we 
should have to grant the same privilege to 
the souls of the higher animals, at least to 
those of the nearest related mammals (apes, 
dogs, etc.), f'or man is not distinguished 
from them by a special kind of soul, or by 
any peculiar and exclusive psychic function, 
but only by a higher degree of psychic 
activity, a superior stage of development 
In particular, consciousness — the function 
of the association of ideas, thought, and 
reason — has reached a higher level in many 
men (by no means in all) than in most eff 
the animals. Yet this difference is far from 
being so great as is popularly supposed ; 
and It is much slighter in every respiect than 
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the correspondinj? difference between the 
higher and the lower animal souls, or even 
the difference between the highest and the 
lowest stages of the human soul itself. If 
we ascribe “personal immortality” to man, 
we are bound to grant it also to the higher 
animals. 

It is, therefore, quite natural that we 
should find this belief in the immortality of 
the animal soul among many ancient and 
modern peoples ; we even meet it some- 
times to-day m many thoughtful men who 
postulate an “ immortal life” for themselves, 
and have, at the same time, a thorough 
cmjiirical knowledge of the psychic life of 
the animals. I once knew an old head- 
forester, who, being left a widower and 
without chijjlrcn at an caily age, had lived 
alone for more than thirty years in a noble 
forest of East Prussia. 11 is only c ompanirms 
were one or two servants, with whom he 
exchanged merely a few necessary words, 
and a great pack of different kinds of dogs, 
with which he hved in perfect jisychic com- 
munion. Through many years of training 
this keen observer and friend of nataie 
had penetrated deep into the individual 
souls of his dogs, and he was as ( onvinced 
of their personal immortality as he was of 
his own. Some of his most intelligent dogs 
were, in his impartial and objeriive estima- 
tion, at a higher stage of psychic develo])- 
ment than his old, stujiid maid and the 
rough, wrinkled manservant. Any unpre- 
judiced observer, who will study the con- 
scious and intelligent psychic activity of a 
fine dog for a year, and follow attentively 
the pliysiologiccd processes of its thought, 
judgment, and leason, will have to admit 
that It has just as valid a claim to immor- 
Udity as man himself. 

Tile proofs of the immortality of the 
soul, which have been adduced for the 
last two thousand years, and are, indeed, 
still credited with some validity, have their 
origin, for the most part, not in an effort to 
discover the truth, but in an alleged “neces- 
sity of emotion” — that is, in imagination 
and poetic conceit. As Kant puts it, the 
immortality of the soul is not an object of 
pure reason, but a “postulate of practical 
reason.” liut we must set “ practical 
reason” entirely aside, together with all the 
“ exigencies of emotion, or of moral educa- 
tion, etc,” when w'e enter upon an honest 
and impartial pursuit of truth ; for we shall 
only attain it by the work of pure reason, 
starting from empirical data and capable of 
logical analysis. We have to say the same 
of athanatism as of theism ; both are 


creations of poetic mystician and of 
transcendental “faith,” not |jf rational 
science. •' \ 

When we come to analyse all me different 
proofs that have been urged for me immor- 
tality of the soul, we find that nol \ single 
one of them is of a scientific cflaracter; 
not a single one is consistent with the 
truths we have learnt in the last few 
decades from physiological psychology and 
the theory of descent. The theological 
proof -llial a personal creator has breathed 
an immortal soul (generally regarded as a 
portion of the divinr soul) into man— is a 
pure myth. The cosmological proof— that 
the “ moral order of the world ” demands 
the ctegial duration of the human soul— is 
a baseless <U)gma. The teleological proof 
— that the “ higher destiny ” of man involves 
the perfecting of his defective, earthly soul 
beyond the giave- -rests on a false anthro- 
pism. The moral ])roof- that the defects 
and the unsatisfied desires of earthly exist- 
ence must be fulfilled by “ compensative 
justice ” on the other side of eternity— is 
nothing more than a pious wish. The 
ethnological proof -- that the belief in 
inimoitality, like the belief in God, is an 
innate truth, common to all humanity — is 
an cnoi in fact. 'I'he ohloloyjtal proof — 
that the soul, being a “simple, immaterial, 
and indivisible ^‘iiiity,” c.mnot be involved 
111 the corruption of death is based on an 
entirely enoneous view of the jisy* hic 
pbenomena ; it is a spiritualistic fallacy. 
All lliesc anclsimikii “ jnoofs of athan.itisin” 
arc m a parlous condition ; they aic defi- 
nitely annulled by the scientific criticism of 
the List ft w dccatles. 

Tlic extreme importance of the subject 
leads us to oppose to these untenable 
“proofs of immeitality” a brief c\position 
of the sound scientific arguments against it. 
The phy:iio logical argument shows that the 
human soul is not an independent, imma- 
terial substance, but, like the soul of all the 
higher animals, merely a collective title for 
the sum-total of man’s cerebral functions ; 
and these are just as much determined by 
physical and chemical processes as any of 
the other vital functions, aild just as amen- 
able to the law of substance. The histo- 
logical argument is based on the extremely 
complicated ifficroscopic structure of the 
brain ; it shows us the true “ elementary 
organs of the soul ” in the ganglionic cells. 
The experimental argument proves that the 
various functions of the soul are bound up 
with certain special parts oftthe brain, ana 
cannot ^ exercised unless these are in a 
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normal con<^!ition ; if^he areas are destroyed 
their functibn is extinguished ; and this is 
especially . applicable to the “organs of 
thought,” The four central instruments of 
mental Jctivitp. The pathological argu- 
ment is the complement of the physiological ; 
when certain parts of the bram (the centres 
of speech, sight, hearing, etc.) are destroyed 
by sickness, their activity (speech, vision, 
hearing, etc.) disappears ; in this way 
Nature herself makes the decisive physio- 
logical experiment. The ontogenetic argu- 
ment puts befoie ifi the facts of the 
development of the soul in the individual ; 
we see how the child-soul gradually unfolds 
its various powers ; the youth presents 
them in full bloom, the mature man shows 
their ripe fruit ; in old-age we see the 
gradual decay of the psychic powers, 
corresponding to the senile degeneration of 
the brain. The phylogenetic argument 
derives its strength Iroin pahneontology, and 
the comparative anatomy and physiology 
of the brain ; co-operating with and com- 
pleting each other, these sciences prove to 
the hilt that the human brain (and, conse- 
quently, its function— the soul) has been 
evolved step by step from that of the 
mammal, and, still further back, from that 
of the lower vertebrate. 

These inquiries, which might be supple- 
mented by lOtiny other results of modern 
science, prove the old dogma of the immor- 
tality of the soul to be absolutely untenable; 
in the twentieth century it will not be 
regarded as a subject of sc nous scientific 
research, but will be left wholly to trans- 
cendental “faith.” The “critique of pure 
reason ” shows this treasured la th to be a 
mere snpcjsiitwn^ like the belief in a 
personal (iod which generally accoiniianies 
It. Yet even to-day millions of “ believers” 
— not only qf the lower, uneducated masses, 
but even of the most cultured classes— look 
on this superstition as their dearest posses- 
sion and their r3«St “priceless treasure.” 
It is, therefore, necessary to enter more 
deeply into the subject, and— assuming it 
to be trije«-to jnake a critical inquiry into 
its practical value. It soon becomes 
apparent to the impartial critic that this 
value rests, for the most pajft, on fancy, on 
the want of clear judgment and consecutive 
thought It is my firm and honest convic- 
tion that a definite abandonment of these 
“athanatist illusions” would involve no 
painful loss, j^ut an inestimable positive 
gain for humanity. 

Man’s “emotional craving” clings to the 
belief in immortality for two main reasons: 


firstly, in the hope of securing better con- 
ditions of life beyond the grave ; and, 
secondly, in the hope of seeing once more 
the dear and loved ones whom death has 
torn from us. As for the first hope, it 
corresponds to a natural feeling of the 
justice of compensation, which is quite 
correct subjectively, but has no objective 
validity whatever. We make our claim 
for an indemnity for the unnumbered 
defects and sorrows of our earthly exist- 
ence, without the slightest leal prospect or 
guarantee of receiving it. We long for an 
eternal life in which we shall meet no sad- 
ness and no pain, but an unbounded peace 
and joy. The pictures that most men form 
of this blissful existence ari extremely 
curious ; the immaterial soul is placed in 
the midst of grossly material pleasuies. 
The imagination of each believer paints 
the enduring splendour according to his 
personal taste. I'lie American Indian, 
whose athanatism Schiller has so well 
depicted, trusts to find in his Paradise the 
finest hiintinjj-grounds with innumerable 
hordes of buffaloes and bears ; the Eskimo 
looks forward to sun-tipped icebergs with 
an inexhaustible supply of bears, seals, and 
other polar animals ; the effeminate Cinga- 
lese frames his Paradise on the wonderful 
island-paradise of Ceylon with its noble 
gardens and forests — adding that there 
will be unlimited siqiplies of rice and curry, 
of cocoa-nuts and other fruit, always at 
hand ; the Mohammedan Arab believes it 
will be a place of shady gardens of 
flowers, Wtii^ied by cool springs, and filled 
with lovely ma’dens ; the Catholic fisher- 
man of Sicily looks forward to a daily 
superabundance oi the most valuable fishes 
and the finest maccaroni, and eternal 
absolution for all his sins, which he can 
go on committing in his eternal home ; the 
evangelical of North Europe longs for an 
immense Gothic cathedral, in which he can 
chant the praises of the Lord of Hosts for 
all eternity. In a word, each believer 
really expects his eternal life to be a direct 
continuation of his individual life on earth, 
only in a “much improved and enlarged 
edition.” 

We must lay special stress on the 
thoroughly materiiilistic character of 
Christian athanatism, which is closely 
connected with the absurd dogma of the 
“ resurrection of the body.” As thousands 
of paintings of famous masters inform us, 
the bodies that have risen again, with the 
souls that have been born again, walk 
about in heaven just as they did on this 
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vale of tears ; they see God with their eyes, 
they hear his voice with their ears, they 
sing hymns to his praise with their larynx, 
and so forth In fine, the modern inhabi 
tants of the Chiistian Paradise have the 
same dual rh ii icter of body md soul, the 
same orgins of an earthly body, as our 
ancient ancestors had in Odin’s Hall m 
Walhalla, as the “immortal” Turks and 
Arabs have m Mohammed’s lovely gardens, 
as the old Gicek demi gods ind heroes 
had in the enjoyment of nei tax and 
ambrosia at the table of Zeus 

But, howevei gloriously avc may depict 
this eternal life in Piiidise, it remiins 
endless in durition Do we icalise what 
“eternity” means ^ — the iinintciiupted ron 
tinuance of* our individu il life tor ever ^ 
The profound legtnd of the “wandciing 
lew,” the fruitless search for rest of thf 
unhappy Ahasuerus, should teach us to 
appicciate such an “eternal life” at its 
true value lie hi st wc can desire aftei 
a courageous life, spent in doing good 
according to our light, is the cternd pr ice 
of the grave “ Loid, give them an eternal 
rest ” 

Any impartial scholu who is acquainted 
with geological calc ul itions of time, and 
has leflected on the long scries of millions 
of years the oiganic history of the earth 
has occupied, must admit tint the crude 
notion of an eternal life is not a comfort^ 
but a fearful menace y to the best of men 
Only want of cleat judgiiunt ind tonsecu 
tive thought can dispute it 

The best and most plausible ground for 
athanatism is found in the hope that 
immortality will leunite us to the helmed 
friends who have been prematnreh liken 
fiom us by some gnm mischance But 
even this supposed good loitune proves lo 
be an illusion on close i inquiry , and in 
any case it would be gic itly marred In the 
prospect of meeting the less agiet ible 
aiqu iintanees and the enemies who hive 
troubled our existenre heie below Even 
the closest family ties would involve many 
a difficulty There aie plenty of men who 
would gladly sacrifice all the gloiies of 
Paradise if it meant the eternal companion 
ship of their “better hilf” ind their mother 
in-Law It IS nioie tli in questionable 
whether Henry VIII would like the pros 
pect of liv mg etei nally with his six wives , 
or Augustus the Strong of Poland, who 
had a hundred mistresses and three hundred 
and fifty-two childien As he was on good 
terms with the Vica^ of Christ, he must be 
assumed to be m Paridise, in spite of his 


sins, and in spite of the fact t^t his mad 
military ventures cost tke lives o\ more than 
a hundred thousand Saxons 

Another insoluble difficulty fj^ces the 
athanatist when he asks tn wkat^tage of 
their individual devdopmhtt the disem- 
bodied souls will spend their eternal life. 
Will the new bom infant develop its 
psychic powers m heaven under the s<une 
h ird conditions of the “ struggle for life ” 
whu h educate man here on earth ? Will 
the talented youth who h is fallen in the 
wholes lie murder of ^rar unfold his rich, un- 
used ment il pow ers in Walhalla ^ W ill the 
feeble, childish old mas, who has filled the 
woild with the fime of his <leeds in the 
ripeness of Ins i^e, live for ever in mental 
dcciy^ Oi will he leturn to an eailicr 
stage of development'* If the immortal 
souls in Olympus are to live in a condition 
of rejuvenescence and perfectness, then 
both the stimulus to the formation of, and 
the interest in, pei tonality disippear for 
them 

Not less impossible, in tae hght pure 
reason, do we find the anthropistie myth of 
the “ last judgment,” and the sepaialion of 
the souls of me n into two great groups, of 
which one is destined fo^ the eternal joys 
of P.iridisc and the othei for the eternal 
torments of hell— and th it from a personal 
God who is called the “I ather of Love”! 
And It is this “ Ihiivcisal h ather ” who has 
himself cieUed the conditions of heredity 
and adaptation m viitue of which the elect, 
on the one ‘>ide, were bound to pursue the 
path iow i^ds eternal bliss, and the luckless 
poor ind miserable, on the othc r h ind, 
werc^ dll n into the p iths of the d.imned 

A ciiucal comp irisoii of the countless 
and nnmtold fantasies which belief m 
immortality has produced during the last 
few thousand years in the cliffeient races 
and leligions yields a mosfr remarkable 
pK till e An intense ly interi sting presenta- 
^ on of it, b ised on mcist extensive original 
rest \ich, m ly be fciUnd m Adalbert 
Svoboda’s distinguished works, Fhe Illusion 
of the Soul and Forms of haitk However 
absurd and inconsistent* wifh modem 
knowledge most of these myths seem to 
be, they still play an important part, and, 
as “postulated of practical reason,” they 
exercise a powciful influence on the 
opinions of individuals and on the destiny 
of races 

The idealist and spiritualist philosophy 
of the day will freely grent that these 
prevalent materialistic forms of belief in 
immortality aie untenable , it will say that 



THE LAW OF SUBSTANCE 


75 


the refined Idea of an immaterial soul, a 
Platonic “ id»V ” or a transcendental psychic 
substance, niust be Substituted for them. 
But modern realism can have nothing what- 
ever to d^ with these incomprehensible 
notions ; j^ey |atisfy neither the mind’s 
feeling ofcausality nor the yearning of our 
emotions. If we take a comprehensive 
glance at all that modern anthropology, 
psychology, and cosmology teach with 
regard to athanatism, we are forced to this 
definite conclusion : “ The belief in the 
immortality of the human soul is a dogma 
which is in hopeless cc^tradiction with the 
most solid empirical truths of modern 
science.” • 


CHAPTER XII. 

THE LAW OF SUBSTANCE 

The fundamental chemical law of the constancy 
of matter. The fundamental physical law of 
the conservation of energy. Combination of 
both laws in the law of substance. The 
kinetic, pyknotic, and dualistic ideas of sub- 
stance, Monism of matter. Ponderable 
matter. Atoms and elements. Affinity of the 
elements. The soul of the atom (feeling and 
inclination). P^xistence and chi» ^acter of ether. 
Ether and ponderable matter. Force and 
energy. Potential and actual force. Unity of 
natural forces. Supremacy of the Law of 
Substance. 

The supreme and all-pervading law of 
nature, the true and only cosmological law, 
is, in my opinion, the law of substance; its 
discovery and establishment is the greatest 
intellectual triumph of the nineteenth cen- 
tury, in the scitse that all other known laws 
of nature are subordinate to it. Under 
the name of *‘law ofjsiirbstance” we embrace 
two supreme laws of different origin and 
age — ^the older is the chemical law of the 
“ conservation of matter,” and the younger 
is the physical law of the “ conservation of 
energy.”* It will be self-evident to many 
readers, and it is acknowledge^ by most of 
the scientific men of the day^ that these 
two great laws are essentially inseparable. 
TTiis fundamental thesis, however, is still 
much contested in some quarters, and we 
must proceed to furnish the proof of it. 

* Cf. McnisMi by £. Haeckel. 


But we will first devote a few words to 
each of the two laws. 

The law of the persistence^ or “io- 
desiructibility of matter” established by 
Lavoisier in 1789, may be formulated thus ; 
The sum of matter, which fills infinite space, 
is unchangeable. A body has merely 
changed its form, when it seems to have 
disappeared. When coal burns it is 
changed into carbonic acid gas by combi- 
nation with the oxygen of the atmosphere ; 
when a piece of sugar melts in water, it 
merely passes from the solid to the fluid 
condition. Jn the same way, it is merely 
a question of change of form in the cases 
where a new body seems to be produced, 
A shower of rain is the moisture of the 
atmosphere cast down in the foilii of drops 
of water ; when a piece of iron rusts, the 
surface layer of the metal has combined 
whh water and with atmospheric oxygen, 
and formed a “rust,” or oxy-hydrate of iron. 
Nowhere in nature do we find an example 
of the production, or “creation,” of new 
matter ; nowhere does a particle of existing 
matter pass entirely away. This empirical 
truth is now the unquestionable foundation 
of chemistry; it may be directly verified at 
any moment by means of the balance. To 
the great French chemist, Lavoisier, belongs 
the high merit of first making this experi- 
ment with the balance. At the present day the 
scientist, who is occupied from one end of 
the year to the other with the study of 
natural phenomena, is so firmly convinced 
of the absolute “ constancy” of matter that 
he is no longer able to imagine the contrary 
stale of things. 

We may formulate the “ law of the per- 
sistence of force” or '‘'‘conservation of energy” 
thus : The sum of force, which is at work 
in infinite space and produces all pheno- 
mena, is unchangeable. When the loco- 
motive rushes along the line, the poten- 
tial energy of tlie steam is transformed 
into the kinetic or actual energy of the 
mechanical movement , when we hear its 
shrill whistle, as it speeds along, the sound- 
waves of the vibrating atmosphere are 
conveyed through the tympanum and the 
three bones of the ear into the inner laby- 
rinth, and thence transferred by the auditory 
nerve to the acoustic ganglionic cells which 
form the centre of hearing in the temporal 
lobe of the grey bed of the brain. The 
whole marvellous panorama of life that 
spreads over tiie sunace of our globe is, in 
the last analysis, transformed sun-light. It 
is well-known how the remarkable prograss 
of technical sdence has made it possible 
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for us to convert the different physical 
foices from one form to another ; heat may 
be chantjed into molar movement, or move- 
ment uf mass ; tins in turn into light or 
sound, and then into electricity, and so 
forth. Accurate measurement of the 
quantity ot force which is used in this 
metamorphosis has shown that it is “con- 
stant ” or unchanged. No particle of living 
energy is ever extinguished ; no particle 
IS ever created anew. Friedrich Mohr, of 
Bonn, was very near to the discovery of 
this great fact in 1837, but the discovery 
was actually made by the able Swabian 
physician, Robert Mayer, of Hcilbronn, in 
1842. Independently of Mayer, however, 
the principle was reached almost at the 
same tiny^ by the famous physiologist, 
Hermann Helmholtz; five yeais afterwards 
he pointed out its general application to, 
and fertility ip, every bianch of physics. 
We ought to say to-day that it rules also 
in the eiit’rc piovince of physiology — that 
is, of “ organic physics but on that point 
we meet a strenuous opposition from the 
vitahstic biologists and the dualist and 
spiritualist philosophers. For these the 
peculiar “ spiritual forces” of human natuic 
are a group of “ free ” forces, not subject to 
the law of energy ; the idei is closely con- 
nected with the dogma of the “ frccilom of 
the will.” Wc have, however, already ->ecn 
(p. 72) that the dogma is untenable. 
Modern physics draws a distinction 
between “force” and “energy,” but our 
general observations so far have not needed 
a refciencc to it. 

'I’he conviction that these two great 
cosmic theorems, llie chemical law of the 
persistence of matter and the physical law 
of the persistence of force, are funda- 
mentally one, is of the utmost importance 
in our monistic system. The two theories 
axe jusi as intimately united as thou objects 
— ^matter and force or energy. Indeed, 
this fundamental unity of the two laws is 
self-evident to many monistic scientists and 
philosophers, since they merely relate to 
two difterent aspects of one and the same 
object, the cosmos. But, however natural 
the thought may be, it is still very far from 
being generally accepted. It is stoutly 
contested by the entire dualistic philosophy, 
vitalistic biology, and parallelistic psy- 
chology ; even, in fact, by a few (incon- 
sistent) monists, who think they find a 
check to it in “ consciou->ncss,” in the 
higher mental activity of man, or in other 
phenomena of our “ free mental life.” 

For my part, I am convinced of the pro- 


found importance of the unifying “law of 
substance,” as an expression of the insepar- 
able connection in reSlity of two laws which 
are only separated m conception. That 
they were not originally tafcen together and 
their unity recognised frofj they^beginning 
is merely an accident of the date of their 
respective discoveries. The earlier and 
more accessible chemical law of the 
persistence of matter was detected by 
Lavoisier in 1879, and, ifter i general 
application of the balance, became the 
basis of exact chemistry. On the other 
hand, the more Vecondite law of the 
persistence of force was only discovered by 
Mayer in 1842, and 6nly laid down as the 
basis of exact physics by Helmholtz. The 
unity of the two laws — still much disputed— 
is expressed by many scientists who are 
convinced of it in the formula ; “ Law of 
the persistence of matter and force.”,* In 
order to have a briefer and more convenient 
expression for this fundamental thought, I 
proposed aome time ago to ••all it the “ law 
of substanc e ” or the “ fundamental cosmic 
law It might also be called the “ universal 
law,” or the “ law of c.onstancy,” or the 
“ axiom of the constancy of the universe.” 
In the ultimate analysis it is found to be a 
nec essary consecjuence of the principle of 
causality.* 

The first thinker to introduce the purely 
monistic conception of substance into 
science and appreciate its jiiofound impor- 
tance was the great philosoplier Btiruch 
Spmo/i; his chief woik a))})eared shortly 
after his premature death in 1O77, just one 
hundred ye.ars before Lavoisier gave 
empirical proof of the constancy of matter 
by means of the chemist’s piincipal instru- 
ment, the balance. In his stately pan- 
theistic system the notion of the ivorld (the 
universe, or the cosmos) is identical with 
the all-pervading notion of God; it is at 
one and the same time the phrest and most 
r.itional monism and the clearest and most 
abstract ^This univcisal sub- 
stance, this “divine nature of the world,” 
shows us two different aspects of its being, 
or two fundamental attribijtes — matter 
(infinitelv extended substance') and spirit 
(the all-embracing eneigy of though!). All 
the changes whicli li.ive since come over 
the idea of* substance are reduced, on a 
logical tinalysis, to this supreme thought of 
Spinoza’s ; with Goethe I take it to be the 
loftiest, profoundest, and truest thought of 
all ages. Every single object in the world 
0 

■ Cf. Monism^ by Ei nst Haeckel. 
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which comes withine the sphere of our 
cognizance, all individual forms of existence, 
are but special transitory forms — accidents 
or substance. These modes are 

material mings ^hen we regard them under 
the attribute of extension (or “ occupation 
of space”), but forces or ideas when we 
consider them under the attribute of thought 
(or “ energy ”). To this profound thought 
of Spinoza our purified monism returns 
after a lapse of two hundred years ; for us, 
too, matter (space-filly^ substance) and 
‘energy (moving force) are but two insepar- 
able attributes of th^ one underlying sub- 
stance. 

Among the various modifications which 
the fundamental idea of substance has 
undergone in modern physics, in association 
with the prevalent atomism, we shall select 
only two of the most divergent theories for 
a brief, discussion, ihe kinetic and the 
pyknotir Both theories agree that we 
have succeeded in reducing all the different 
forces of nature to one common original 
force ; gravity and chemical action, electri- 
city and magnetism, light and heat, etc., 
are only different m«iniiestations, forms, or 
dynainodesy of a single ppmitive force 
(prodytuimis\ This fundiiincmtal force 
is generally conceived as a vibratory 
motion of the smallest particles of matter— 
a vibration of atoms. The atoms them- 
selves, according to the usual “kinetic 
theory of substance,” are dead, separate 
particles of matter, which dance to and fro 
m empty space and act at a distance. The 
real fouiukr and ‘most distinguished repre- 
sentative of the kinetic theory is Newton, 
the famous discoverer of the law of gravita- 
tion. In his great wotk, the Philowphite 
Natural? s Pnneipia Muthemaiica (1687), 
he showed that throughout the universe 
the same law of attraction controls the 
unvarying const.incy of gravitation ; the 
attraction of two particles Ijciiig in direct 
proportion to theff mass and m inverse 
proportion to the squiic of their distance. 
This universal force of gravity is at work 
in the fall <!fr aip apple and the tidal wave 
no less than m the course of the planets 
round the sun and the movements of all 
the heavenly bodies. Nwvton had the 
immortal merit of establishing the law of 
gravitation and embodying it in an indis- 
putable mathematical formula. Yet this 
dead mathematical formula^ on which most 
scientists lay great stress, as so frequently 
happens, gives us merely the quantitative 
demonstration of the theory ; it gives us no 
insight whatever into the qualitative nature 


of the phenomena. The action at a dis- 
tance without a medium, which Newton 
deduced from his law of gravitation, and 
which became one of the most serious and 
most dangerous dogmas of later physics, 
does not afford the slightest explanation of 
the true causes of attraction ; indeed, it 
long obstructed our way to the real dis- 
covery of them. I cannot but suspect that 
his speculations on this mysterious action 
at a distance contributed not a little to the 
leading of the great English mathematician 
into the obscure labyrinth of mystic dreams 
and theistic superstition in which he 
passed the last thirty-four years of his life ; 
we find him, at the end, giving meta- 
physical hypotheses on the prcflictions of 
Daniel and on the paradoxical fantasies of 
St. John. 

In fundamental opposition to the theory 
of vibration, or the kinetic theory of sub- 
stance, we have the modern “theory of 
condensation,” or the pyknotir theory of 
substance. It is most ably established in 
the suggestive work of J. C. Vogt on The 
Nature of Electricity and Maf^nethm on 
the Basis of a Simplified Conception of 
Substance (1891). V ogt assumes the pri mi - 
live force of the world, the universal 
prodynamiSy to be, not the vibration or 
oscillation of particles in empty space, but 
the condensation of a simple primitive 
substance, which fills the infinity of space 
in an unbroken continuity. Its sole in- 
herent mechanical form of activity consists 
in a tendency to condensation or contrac- 
tion, which produces infinitesimal centres 
of condensation ; these may change their 
degree of thickness, and, therefore, their 
volume, but are constant as such. These 
minute parts of the universal substance, 
the centres of condensation, which might 
be called pyknatomSy correspond m general 
to the ultimate separate atoms of the 
kinetic theory; they differ, however, very 
considerably in that they arc credited with 
sensation and inclination (or will -move- 
ment of the simplest form), with soulsy in a 
certain sense— in harmony with the old 
theory of Empedocles of the “love and 
hatred of the elements.” Moreover, these 
“ atoms with souls ” do not float in empty 
space, but in the continuous, extremely 
attenuated intermediate substance, which 
represents the uncondensed portion of the 
primitive matter. By means of certain 
“ constellations, centres of perturbation, or 
systems of deformation,” great masses of 
centres of condensation quickly unite in 
mmense proportions, and so obtain a 
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preponderanceover the surrounding masses. 
By that }>FOcess the primitive substance, 
which in its original state of quiescence 
had the same mean consistency throughout, 
divides or differentiates into two kinds. 
The centres of disturbance, which positively 
exceed the mean consistency in virtue of 
the pyknosis or condens.ition, form the 
ponderable matter of bodies ; the finer, 
intermediate substance, which occupies the 
space between them, and negatively falls 
below the mean consistency, forms the 
ether, or imponderable matter. As a con- 
sequence of this division into mass and 
ether there ensues a ceaseless struggle 
between the two antagonistic elements, and 
this struggl/i is the sour re of all physical 
processes. The positive ponderable matter, 
the clement witli the feeling of like or 
desire, is continually striving to complete 
the process of condensation, and thus 
collecting an enormous amount of potential 
energy ; the negative, imponderable matter, 
on the other hand, olTcrs a perpetual and 
equal resistance to the further increase of 
its strain and of the feeling of dislike con- 
nected therewith, and thus gathers the 
utmost amount of actual eneigy. 

We cannot go any fuither here into the 
details of the brilliant theory of J. C. Vogt, 
Tlie interested reader cannot do better than 
have recourse to the second volume of the 
above work for a clear popular exposition 
of the difficult problem. I am myself too 
little informed in physics and mathematics 
to enter into a critical discussion of its 
lights ^d shades ; still, I think that this 
pyknotic theory of substance will prove 
more acceptable to every biologist who is 
convinced of the unity of nature than the 
kinetic theory winch prevails in physics 
to-day. A misundei standing may easily 
arise from the fact that Vogt puts his 
process of condensation in explicit contra- 
diction with the geneial phenomenon of 
motion ; but it must be remembered that 
he is speaking of vibiatory movement in 
the sense of the physicist. His hypothetical 
“condensation” is just as much deteuninecl 
by a movement of substance as is the hypo- 
thetical “vibiation”; only the kind 01 
movement and the i elation of the moving 
elements are very different in the two 
hypotheses. Moreover, it is not the whole 
theory of vibration, but only an important 
section of it, that is contradicted by the 
theory of condensation. 

Modem physics, for the most part, still 
firmly adheres to older theory of vibra- 
to the idea of an aeiio in distam and 


the eternal vibration of deaB atoms in 
empty space ; it rejects the pyknotic theory. 
Although Vogt’s theory may be still for 
from perfect, and his original speculations 
may ^ marred by many eqrors, I think 
he has rendered a veiy good service in 
eliminating the untenable principles of the 
kinetic theory of substance. As to my own 
opinion — and that of many other scientists 
— I must lay down the following theses, 
which are involved m Vogt’s pyknotic 
theory, as indispensable for a truly monistic 
view of substance, ’^and one that covers 
the whole field of organic and inorganic 
nature : — ** 

I. — l‘he two fundamental forms of sub- 
stance, ponderable matter and ether, arc 
not dead, and only moved by extrinsic 
force, but they are endowed with sensation 
and will (though, naturally, of the lo^s^est 
grade); they exptncnce an inclination for 
condensation, a dislike of strain ; they 
strive after the one and struggle against 
the other. 

II. — There is no such thing as empty 
space ; that part of space which is not 
occupied with ponderable atoms is filled 
with ether. 

III. — I'heie is no such thing as an action 
at a distance through peitcc tly emi»ty space ; 
all action of bodies upon each other is cither 
determined by immediate contact or is 
effected by the mediation of ether. 

Both the theories of substance which we 
have just contrasted ai e nioni\tt in principle, 
since the opposition between the two con- 
ditions of substance— mass and ether — is 
not original ; moreover, they involve a con- 
tinuous immediate contact and reciprocal 
ac tion of the two elements. It is otherwise 
With the dual i\\ tic theories of substance 
whic h still obtain in the idealist and spintual- 
ist philosophy, and which have the support 
of a powerful theology, in so fair as theology 
indulges m such metaphysical speculations. 
Tin'se theories draw a* distinction between 
two c*ntircJy different kinds of substance, 
material an cl immaterial. Material substance 
enters into the composition of (the bodies 

hich are the objee t of physics and chemis- 
try ; the law of the persistence of matter 
and force is confinccl to this world (apart 
from a belief in its “ creation from nothing” 
and other miracles). Immaterial substance 
is found in the “spiritual world” to which 
the law does not extend ; in this province 
the laws of physics and chemistry are eith^ 
entirely inapplicable or thejr are subordi- 
nated to a “vital force,” or a “free will,” 
or a “divine' omnipotence,” or some other 
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phantom which is beyond the ken of critical 
science. Fn truth, these profound errors 
need no further refutation to-day, for expe- 
rience has never yet discovered for us a 
single imsiaterial substance, a single force 
which not dependent on matter, or a 
single form of energy which is not exerted 
by material movement, wliether it be of 
mass, or of ether, or of both. Even the 
most elaborate and most perfect forms of 
energy that we know — the psychic life of 
the higher animals, the thought and reason 
of man — depend on material processes, or 
changes in the neuroi4&sm of the ganglionic 
cells; they are inconceivable apart fr<^m 
such modifications.* I have already shown 
(chap, xDtliat the physiological hypothesis 
of a special, immaterial “soul-substance” 
is untenable. 

The study of ponderable matter is 
primarily the concern of Lliemistry. Few 
are ignorant of the astonishing theoretical 
progress vliidi this science has rn.id*' in 
the course ol the century and the immense 
practical influence it has had on every 
aspect ol model n life. Wc shall confine 
ourselves heie to a few remarks on the 
more impoitant qiustions which concern 
the natuie of pondciablo matter. It is well 
known that analytical chemistry has suc- 
ceeded in resolving the immense variety of 
bodies in nature into a small number of 
simple elements- that is, simple bodies 
which aie incapable of further analysis. 
The number of these elements is about 
seventy. Only fourteen of them arc widely 
distributed on the earth and of much prac- 
tical impoitance ; the m.ijrjrity are rare 
elements t)>imc ip.illy metals) of Utile 
practical inomeni. The affinity of these 
groups of elements, and the temarkable 
proportions of thc'ir atomic weights, which 
Lothar Meyer and Mt-iitlelejoff have proved 
in their Periodic System of the Elements^ 
make it extremely probable that they are 
not absolute s\pCi us of pondciable matter — 
that is, not < ‘ei,»>lly unchangeable par- 
ticles. The &c\enty elements have in that 
system been distributed into eight leading 
groups, an^ arranged in them according to 
their atomic weight, so that the elements 
which have a chemical affinity are formed 
into families. The relations of the various 
groups in such a natural ^system of the 
elements recall, on the one hand, similar 
relations of the innumerable compounds of 
carbon, and, again, the relations of parallel 
groups in the natural arrangement of the 
animal and pkint species. Since in the 
latter cases the “affinity” of the related 


forms is based on descent from a common 
parent form, it seems very probable that 
the same holds good of the families and 
orders of the chemical elements. We may, 
therefore, conclude that the “empiric^ 
elements” we now know are not really 
simple, ultimate, and unchangeable forms 
of matter, but compounds of homogeneous, 
simple, primitive atoms, variously distributed 
as to number and grouping. The recent 
speculations of Gustav Wendt, Wilhelm 
Treyer, Sir W. Crookes, and others, have 
pointed out how we iray conceive the evo- 
lution of the elements from a simple primi- 
tive material, the prothyL 

'Fhe modern atomistic theory, which is 
leg aided as an indispensable instrument in 
chemistry to-day, must be carefully distin- 
guished iiom the old philosophic atomism 
which was taught more than two thousand 
yeais ago by a group of distinguished 
ihinkeis of antiquity — Leucippus, Demo- 
critus, and Epicurus: it was considerably 
dc‘\clo])cd and modified later on by 
Dcsrailis, Hobbes, Leibnitz, and other 
f.unous philosophers. Jiut it was not until 
iSoS that modi rn atomism assumed a 
definite and acieptable form, and was 
fiirmshecl with an empirical basis by Dalton, 
who loimuhued the “law of simple and 
multiple pioportions” in the formation ol 
ch(»mKal combinations. He first deter- 
mined the catomic w'eight of the different 
elements, and thus created the solid and 
extict foundation on w'hich more recent 
chemir«d theories are based ; these are all 
aiofnisius III the sense that they assume the 
elements to be made up of homogeneous, 
infinilcsimally small, distinct particles, 
which are incapable of further analysis. 
lji<it does not touch the ciuestion of the 
real nature of the atoms— their form, size, 
psychology, etc. These atomic qualities 
ai c merely hypotlietii.al ; while the chemistry 
of the atoms, their “ chemical affinity ” — 
that is, the constant pioportion in which 
tJiey combine with the atoms of other ele- 
ments — IS empirical.* 

The different i elation of the various ele- 
ments tow^ards each t)tlicr, whicli chemistry 
calls “ affinity,” is one of the most impor- 
tant properties of ponderable matter ; it is 
inanilested mlhe difl'erent relative quantities 
Ol proportions of their combination in the 
intensity of its consummation. Every 
shade of inclin.ition, from complete indiffer- 
ence to the fiercest passion, is exemplified 
in the chemical relation of tiie various 

* Cf. Monism^ by E. llaeckeL 
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elements towarclb each other, just as we 
find in the psychology of man, and especially 
in the life of tlie sexes. Goethe, in his 
classical romance, Affinities^ comp.ired the 
relations of pairs of lovcis with the pheno- 
menon of the same name in the formation 
of chemical combinations. The irresistible 
passion that draws Edward to the sympa- 
thetic Ottilia, or Pans to Helen, and leaps 
over all bounds of reason and morality, is 
the same powcnful “unconscious” attiac- 
tive force which im]>cls the living sperma- 
tozoon to force an enti nice into the ovum 
in the fertilisation of the egg of the animal 
or plant — the same impetuous movement 
which unites two atoms of hydiogen to one 
atom of OX) gen for the formation of a 
molecule of w.itcr. This fundamental unity 
of affinity St tfie whole of tiaturc^ from the 
simplest chemical piocess to the most com- 
plicated love story, was recognised by the 
great Gicck scientist, Empedocles, in tlie 
fifth century R.C., in his theory of “ the 
love an<l hatied of the elements.” It 
receives empirical confii niation from the 
interesting piogiess of cellular psychology, 
the great signiticancc of which we have 
only learned to appreciate in tlie last thirty 
years. On those phenomena wc base oui 
conviction that even the atom is not without 
a rudimentary form of sensation and will, 
or, as It is better expressed, of feeling 
{yesthesis') and inclination [trofesis ) — that is, 
a universal “soul” of the simplest char- 
acter. The same must be said of the 
molecules which are composed of two or 
more atoms. Fuithci combinations of 
different kinds of these molecules give 
rise to simple and, subsequently, complex 
chemical compounds, in the activity of 
which the same phenomena are repeated in 
a more complicated form. 

The study of ether, or imponderable 
matter, pertains pnn( ipally to physii s. 
The existence of an extieniely attenuaie<l 
medium, filling the whole of sj^ace outside 
of ponderable matter, wras known <uid 
applied to tJie elucidation of various 
phenomena (especially light) a long time 
ago ; but it w*is not until the second half of 
the nineteenth century that we became 
more closely acquainted with this remark- 
able substance, in connection with our 
astonishing empirical discoveries in the 
province of electricity, with their experi- 
mental detection, their theoretical interpre- 
tation, and their practical application. The 
path was opened in particular by the famous 
researches of Heinrich Heitz, of Bonn, in 
1888. The premat uie death of a brilliant 


young physicist of so much promise cannot 
be sulTicicntly deplored. Like ithe prema- 
ture death of Spinozaif Raphael, Schubert, 
and many other great men, it is one of those 
brutal facts of human history which are 
enough of themselves to destroy vie unten- 
able myth of a “ wise Provlflence^ and an 
“All-loving Father in heaven.” 

The existence of etlier (or cosmic ether) 
as a real element is a positive fait^ and has 
been known as such for the List twelve 
years. Wc sometimes read even to-day 
that ether is a “puie liypoihcsis”; this 
erroneous asset tion«^'omes not only from 
uninformed philosophers and “popular” 
writers, but even from cyiitain “[irudcnt and 
exact physicists.” But tlieie would be just 
as much reason to deny the esistence of 
poiiilcrable matter. As a matter of fact, 
there are metaphysicians who accomplish 
even this feat, aiitl whose highest wis^lom 
lies in denying or calling into question the 
existence of an evLenial universe ; accord- 
ing to th^m only one real entity exists — 
their own precious ])crsonality, or, to be 
more collect, then unmortal soul. S.iveral 
modern physi()logi')is have embraced this 
ultra-idcalist view, which is to be lound in 
Desc'aitcs, Beikeley, Fichte*, and others. 
Their “ p-^yc ho-tuonisni ’ allirms : “ One 
thing onlv exists, anti that is my own mmd.” 
This aucLicioiis spmtualism seems to us to 
rest on an erroneous inference from Kant’s 
correct critical theory, that we can know 
the outer world only in the phenomenal 
aspect which is accessible to our human 
orgfins of thought — thebrain and the organs 
of sense. If by those means we can .ill am 
only an imperfect and limited knowledge 
of the material woild, that is no reasem for 
denying its existence altogether. In my 
opinion, the existence of etlier is as certain 
as that of ponderable matter — as certain as 
my c»wii existent e, as I reflect and write on 
it. As we assuic ourselves ot I’le existence 
of ponderable matter by its mass and 
./eight, by chemical andiiicchanical experi- 
ments, so wc prove t0?lt of ether by the 
eypeiiences and experiments of optics and 
electricity. 

Although, however, the existence of ether 
is now regarded as a positive fact by nearly 
all physicists, and although many effects of 
this remarkaUe substance are familiar to 
us through an extensive experience, especi- 
ally in the way of optical and electrical 
experiments, yet we are still far from being 
clear and confident as to its real character. 
The views of the most eniiieent physicists, 
who have made a special study of it, are 



THE LA IV OF SUBSTANCE 


8 i 


extremely divergent , they frequently con- 
tradict each) other on the most impoitant 
points One is, therefore, free to choose 
among the contiadictory hypotheses accord 
ing to one's knowledge and judgment I will 
put in thcl following eight theses the view 
which has approved itself to me after 
mature reflection on the subject, though I 
am no expert in this department 

I — Ethtr fills the whole of space, in so 
far as it is not occupied by pondeiahle 
mattei, as a conttniiou^ ^ubstmie it fullx 
occupies the space beluctn the atoms of 
pondci ible maltei . 

II — rthei his probfibly no chemn il 
quality, inrl is not composed of atoms If 
It be supposed thaf it consists of m luitc 
homogeneous atoms (foi instince, indi 
visible ethcnc p II tides of a unifoim size). 
It must be furthci supposed that theic is 
something else between these atoms cithei 
“empty space” or a third, complete K 
unknown medium, i puicly hypothetic il 
“ inter ether”, the ([uc stion as to the n Uuic 
of this brings us bi k to the oiiginal 
diffic ult>, u d so on ui tnfinitum 

III — As the idei of in emi>t> space ind 
an action it i distinct i-* sciiecly pos ible 
in the pic sent eoiidilion of out kn(M\Ud^c 
(at Ic asl, It does not help to clc ii i monistic 
Vle^\ 1 postul ite for ether i spec i d sti lu 
ture i\hich is not atomistic, like tint of 
ponder ddc mitter, ind which mi\ d’-j 
vision ill\ be cillcd without fui the i deter 
mm ition) et/unc oi (i}n xmi -.ti uc tuie 

IV — I he consistency of ethci is dso 
pcculiir, on oui h) p ithc sis, and ditfeient 
ftom thit of pondci ldIl niittei It is 
neither g isi ous, is some cone < i\ e, nor 
solid, as oihc IS suppose , the best idea of it 
can be formt.d by corn^iiiison with an 
extunich ittcnuitcd elistic, and light 
jtii> 

V —Ether miy be called impondcfablt 
matter in t^je sense th U we have no me ins 
of detciimning its weight expei ime nt ilh 
If it redly I is weight, is is veiy piobiblc, 

0 

Ihl Wom I) (Naji 
^ FniiK Inipndirahk 


I Con^ t n y 

Ethcnc (< e neither gaseous nor fluid nor s lid) 
1 ^intcitye 

Not nt >n istic not nudt up of separate pnit cles 
(aton ) I ut coniin lou 

3 Chi f} unctions — 

Lic^ht ridiantheat ekctncity, and ina},n tism 


It must be so slight as to be far below the 
capac ity of oui most delicate balance Some 
physicists have attempted to determine its 
weight by the energy of the light waves, 
and have discovered that it is some fifteen 
trillion times li^htei than atmospheric air ; 
on that hypothesis i sphere of cthei of the 
si/e of our earth would wci^h at least two 
bundled and fifty pounds (O* 

VI — The wth rie ^onnisteney miy pio 
bably (in icentdinee with the p>knotie 
dieoiy)pass into the iscous state undci 
cell nil eonclitions by pio^icssive eondonsi 
tion just IS a ^ IS m i\ be con\eited into a 
flu 1 ind ultim ilc Iv into i solid, by lowei- 
Its tf nipei unit 

Vll Lonscciiicntly, these tliice condi- 
tions of m ittei m ly be ai r in^ed ind it is 
a point of t^icat impoitmcc in qui monistic 
cosmo^oiu) 111 i ^eneti continuous older 
\Vt miy distinguish five stiges in it 
(i) the ethen (2) the gaseous, (3) the 
fluid, (4) the Mscous m the living pioto- 
pl ism\ and {t; the solid state 

VJII Fiber is boundless and im 
meisui ible, like the spiee it occupies It 
IS in eteinil motion, and this specific 
mo\f nicnt ot ethci (it is imm itcri il whether 
weconreivc it is vibi it on,siiain, c ondtnsi 
tion ct m Kcipiocil i lion with miss 
move nt nt (or gi uiliti is the ultimate 
cause of ill phenomen i 

‘ I he ^,10 it question of the niture of 
cthci, IS licit/ justly I ills it, includes the 
question of Us rclition to ponder ible 
niittei , 101 these two foiiii'. of iiiiUei aie 
iic3t o ilv ilw ly s in the c lose I c \tern il c on 
tict but dso m etcind dMiimie, rtciproe il 
action We miyduielc the most general 
phenomen i of n iture, which ire dis 
tinguislied b\ physics as natural foices or 
“functions of mallei,’ into two groups , 
the fust of them may be legirded mimly 
(though not exclusively) as i function of 
ethci, ind the ‘^econel a funi tion of ponder 
able mittci — as in the following scheme 
which I take from my Monism — 

i, OR Till Cosmos) 


Mass — P oncicial le 

I C n ut n y 

Net ethenc (but gase u fl i or solidX 
St ii — 

At mistic mn le 1 1 c f ii fimlcsinully small I s 
iin t p 1 ti Ic ( i nis) iiscontin i ub 

^ e hief Function 

Grisit^ inritn nolecuiar hciL ui d chemical 
iffiniry 



7 HE RIDDLE OF THE UNIVERSE 


S2 

The twp groups of functions of matter, 
which we have opposed m this table, may, 
to some extent, be regarded as the outcome 
of the first “division of labour” in the 
development of matter, the “ primary 
ergonomy of matter ' But this distinction 
must not be supposed to involve an absolute 
sep iration of tne two antithetic groups , 
they always retain then connection, and 
are in constant recipiocal action It is 
well known that the optical and electric at 
phenomena of ethet arc closely connected 
with mechanical and chemicil changes in 
ponderable elements , the radiant heat of 
ether may be directly converted into the 
mechanical heat of the mass , gravitation 
IS impossible unless the ethex effects the 
mutual attraction of the separated atoms, 
because we cannot admit the idea of an 
aciw in dtsians In like manner, the con 
version of one foim of energy into another, 
as indicated m the law of the persistence 
of force, ihustrites the const int reciprocity 
of the 1 1^0 ''hief t>pesof subst'ince, ether 
and mass 

The gicu law of nature, which, under 
the title ot the “ law of substance,’ we put 
it the head of all ph\sical considerations, 
was conceived as the law of “the p( i 
sisteiue of force” by Robcit Mcyei, who 
first formulated it, ind Helmholtz, who 
continued the work Another Gcimin 
scientist, Friedrich Mohi, of Bonn, hid 
clearly outlined it m its main features ten 
ycais eailiei (1S37) I he old idea of fofce 
was, after a t me, differ tnliited by modern 
physics fiom that of which was at 

fust synonymous with it Hence the liw 
is now usually called the “liw of the per 
sistence of eneigy” However, this finer 
distinction need not enter into the genual 
consideration, to which I must confine 
m>self hue, ind into fhe cjuestion of the 
gieat piinuplt of the “pei sistence of sub 
stance ’ Flie interesU d reader will find i 
very clear tieatmcnt of the question in 
Tyndall’s excellent paper on “ I he h unda 
me mil Law of Nitun,’ in his Fragments 
of Silence It fully cxpluns the broid 
significance of this profound cosmic law, 
and points out its applie ition to the miin 
problems of veiy different branches of 
science We shall confine our attention 
to the impoitant fact that the “principle of 
energy” and the correlative idea of the 
unity of natural foices, on the bisis of a 
common ongin, aie now accepted by all 
competent physicists and are reg tided as 
llu gieatest advincc of physics m the nine 
iccnth t entury We now know that heat, 


sound, light, chemical actiozk electncity, 
and magnetism are all model of motion 
We can, by a certaia apparatus, convert 
any one of these forces into another, and 
prove by an accurate measurment that 
not a single particle of energy is^st m the 
pror ess. ^ 

I he sum-total oi force or energy m the 
universe lunains constant, no matter what 
changes take place around us , it is eternal 
and mhnite, like the m ittei on which il is 
inseparably dependent The whole drama 
of nature appai ently consists m an alterna- 
tion of movcnientvnd repose , yet the 
bodies at rest have an inalionable quantity 
of force, just as truly 4s those that are in 
iiKHion It is in this movement that the 
potential energy of the foiiner is conveited 
into the kinetic cneigy of the litter “As 
the piinuple of th< persistence of force 
inkcs into account repulsion as weij as 
atti action, 11 iffiinis that the nechanical 
value of the potential enugv and the kinetic 
eneigy in the niateriil woi’ I is a constant 
quintity To put it biiefly tJic force of the 
universe is divided into two pirts, which 
nny be mutiullv converted, icrording to a 
fixed relation of value 1 he diminution of 
the one involves the mere isc of the otUti , 
thf total valui icmtin^ nn li ii^ec) in the 
universe” The potenl i ti ii.\ and the 
actuil, or kinetic, eneit^y in being con 
tinu illy trinsfoimc d fiom on condition to 
the othci , but the infinite suin of foiie lu 
the world at large nc vci suffc is the slightest 
cuitiilnunt 

Onct modem physic liul csliblishtd the 
liw of ^ubstimr as f 11 as the simpler 
rel itions of inoig inic bodies are cone e ned, 
physiology took up the 'stoiy, and proved 
Its applic itioii to the cntiie piovince of the 
oiginic world It showed thu all the 
vita) activities of the 011,'inisin — without 
cxci ption — ire based on a constant 
“recipiocity of foire’ and a« coi relative 
change of m itcii d or metibolism just as 
ruuch IS the simplest ^ocesses m ‘ life 
less’ bodies Not onl^the growth and 
the nutntion of plants and animds, but 
even the ir functions of sens i^ion and move 
ment, then sense action an‘i pfiychic life, 
depend on the conveision )f potential into 
kinetic energy, and mce versd This 
supieme law dolninates also those elaboiate 
performances of the neivous system which 
we cill, in the highei animils ind man, 
“ the action of the mind ” 

Our monistic view, that the great cosmic 
law applies throughout the wl»ole of nature, 
IS of the highest moment For it not only 
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involves, on its posj^ive side, the essential 
unity of the cosmos and the causal ( onnec 
tion of all phenomena that come within 
our cognlance, but it also, in a uive 
way,manfs theliigliesi intellec tual piugi lss, 
in that It definitely rules out the thicc 
central dog mis of metaphysics- (lod, 
freedom, and immortality In asMgning 
mechanical causes to phenomeni evcjy 
where, the law of substime comes into 
line with the universal law of causality 

F 


CHAPTER XIII 

THE EVOLUTION OF TUL WORLD 

fhe notion of creation Miracles Creation of 
the whnU universe and of its various parts 
Creation of substance (cosin ilogicil creiiion) 
Deism one creative <li\ Crcition )f 
separate entities Five forms of ontological 
creationism Theorj of evolution 1 Monistic 
cosmogony Ikgi imng and end of the 
world The inliiiity and ettrnityof the j 11 
verse Spact and ime Un perpetuum 

mobile Enir )py of the universe 11 Monistic 
geogen V H st >rv of the inorganic and organic 
worlds III M mistK biogcnv rruisfirin 
ism and the theory of d scent Lunatek and 
Darwin IV Monistic inthropogtny Origin 
of man 

I HE greitest, vistest, and ino-»i difficult 
of all cosmic pioblcms is tint of the origin 
ind development of the world —the “ ques 
tion of ere i* ion, ’ in a word Even to the 
solution of Inis most diffic ult world riddle 
the ninettenih icniiiiy his contiibiited 
mote than all its ptedcccjsors , in a ceitiin 
sense, indeed, it has found the solution 
We have atjieast attained 10 a cleai view of 
the fact ihit all the pirtial questions of 
creation are nidi visibly connected, that they 
represent one iing' 'ii omprehensive“ cosmic 
problem,” and thit tb kev to this pioblein 
IS found in the one mi^ic word— evolution 
The greats qn^'^t 10ns of the cieation of 
man,^he c re uu>n of the annnils and plants, 
the creation of the eartJi ind the sun, 
etc , are all pa»-cs of the gtyiei il question. 
What IS the ongin of the whole woild? 
Has It been create l by supernitural power, 
or has it been evohfed by a n xtural proc css** 
What are the causes ind the manner of 
this evolution^ If we succeed in finding 
the correct answer to one of these ques- 
tions, we have, according to our monistic 
conception of the world, cast a brilliant 


I light on the solution of them all, and on 
the entire cosmic pioblem 
' The lurrent opinion is to the origin of 
the world in earlier ages was almost an 
univcisal belief in creation This belief 
has been expicssctl m thousands of inte- 
resting, more 01 less fabulous, legends, 
poems, CO rnogonies, and myths. A few 
gicat philosophers wcie devoid of it, 
especially those rern 11 k ible fiee thinkers of 
classual antiquity who bi si conceived the 
idea of naturd evolution \11 the creation- 
myths, on the ( onti ary, were of a super- 
natiiial, miraculous, and transcendental 
choa^’ier ln« ompetent, as it was, to 
investigate for itself the nature ol the 
world and its origin by natural causes, the 
undeveloped mind niiurilly had recourse 
to the idea of miricle In most of these 
ere It I on myths antf ropi^m was blended 
with the belief in the miraculous The 
creator wis supposed to have constructed 
the woi Id on a dehnite plan, )ust as man 
accomplishes his irtificial const! actions , 

I the conception of the creator was generally 
I completely anthiopomorphic, a palpable 
I “ nthropistic cte monism” The “all- 
I mighty miker ol he iven and eirth,” as he 
1 is called in Genesis and the Catechism, is 
I just as humanly c onceived as the modern 
I creator of \g issu ind Reinke, or the 
mtelligem “engineer ol other recent 
biologists 

I Entering more fully into the notion of 
' creation, we can distinguish i%s two entirely 
I different acts the production of the universe 
I as I whole and t)ie sue cessive production 
of its vanous parts, in harmony with 
Spinoza s idea of substance (the universe) and 
acadenis or modes^ the individual pheno- 
meniof substance) This distinction is of 
great importance, because there are many 
eminent philosophers who idmit the one 
and reject the other 

According to this creationist theory, 
then, God his “made the world out of 
nothing’ It IS supposed that God (a 
rational, but immatei lal, be ng) existed by 
himself for an eternity before he resolved 
to create the world Some supporters of 
the theory restrict God’s cieative function 
to one single act , they believe that this 
extrxmundane god (the rest of whose life is 
shioudtil in inysterv'i created the substance 
j of the world m a single moment, endowed 
It with the ficultj of the most extensive 
'volution, ind troubled no further ibout it. 
This view may be found, for instance, in the 
English Deists in many forms. It ap- 
pioaches very close to our monistic theory 
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of evolution, only abandoning it in the one 
instance in which God accomplished the 
creation. Other creationists contend that 
God did not confine himself to the mere 
creation of matter, but that he continues 
to be operative as the “ siistainer and ruler 
of the world.” Different njodifications of 
this belief are found, some appioaching 
very close to pantheism and others to com- 
plete theism. All these and similar forms 
of belief in creation are incompatible with 
the law of the persistence of matter and 
force ; that law knows nothing ('f a begin- 
ning. 

It is interesting to note that E. du Bois- 
Reymond has identified himself with this 
cosinologicsTi creationism in his latest speech 
(on “ Neovitalism,” 1894). “ It is moie con- 
sonant with the divine omnipotence,” he 
says, “ to : ssume that it created the whole 
matetial of the world in one creative act 
unthinkable ages ago in such wise that it 
should be endowed with inviolable laws to 
control the origin and the progress of living 
things — that, for instance, here on earth 
rudimentaiy organisms should arise from 
which, without further assistance, the whole 
of living nature could be evolved, fiom a 
primitive bacillus to the graceful palm- 
wood, from a piimitive micrococcus to 
Solomon’s lovely vives or to the biain of 
Newton, Thus we are content with one 
creative day, and we derive organic n«iture 
mechanically, without the aid of either old 
or new vitalism.” Du Bois-Re^miond here 
shows, as in the question of t onsciousness, 
the shallow and illogical character of his 
monistic thought. 

Accoiding to another still prevalent 
theory, wdnch may be called “ ontological 
creationism,” God not only created the 
world at Uige, but also its separate c ontents. 
In the Chiistian world the old Semitic 
legend of Cieation, taken fiom Genesis, is 
still very widely accepted ; even among 
modem scientists it finds an adheicmt heie 
and there. I have fully enteied into the 
criticism of it in the first chapter of my 
Natural History of Creation. The follow- 
ing theoiies may be enumerated as the 
most interesting modifications of this onto- 
logical creationism. 

I. DuaU^tic creation . — God rcstiictcd his 
interference to creative acts, h ii'-t he 
created the inorganic world, mere aead 
substance, to which alone the law of energy 
applies, working blindly and aimlessly in 
the mechanism of mi^lenal things and the 
building of the mountains ; then God 
attained inlePlgencc and communicated it 


to the purposive intelligent forces which 
initiate and control organic evolution.* 

II. Trialistic creation, — God piade the 
world in three creative acts : thy^ creation 
of the heavens — the extra-tecrestrial world, 
{h) the creation of the earth (as the centre 
of the world) and of its living inhabitants, 
and (c) the creation of man (m the image 
and likeness of God). This dogma is still 
widely prevalent among theologians and 
other “educated” people; it is taught as 
the truth in many of , pur schools. 

III. Heptaincral creation j a creation in 
seven days {teste Mo^^esX — Although few 
educated people really believe in this Mosaic 
myth now, it is still firmly impressed on our 
fhildren in the biblical lessons of their 
c*arliesl years. The numerous attempts 
that have been made, especially in England, 
to harmonise it with the modem theory of 
evolution have entirely failed. It obtained 
some importance in science when Linnd 
adopted it m the establishment of his 
system, and based his definition of organic 
species (which he considered to be un- 
changeable) on it : “ There are as many 
different species of animals and plants as 
there were different forms created in the 
beginning by the Infinite.” The dogma 
was pretty generally held until the time of 
Darwin (18 S9), although Lamarck had 
already proved its unlcnability in 1809. 

IV. Periodic creation. — At the beginning 
of each period of the earth’s history, the 
whole population of animals and plants was 
created anew, and destroyed by a general 
catastrophe at its close ; there were as 
many genera?! creative acts as there are 
distinct geological penods (the catastrophic 
theory of Cuvier [1818] and Louis Agassiz 
[1858]). Palieontology, which seemed, in 
Its more imperfect stage, to support this 
theory, has since completely refuted it. 

V. Individual creation, — Every single 
r*;^n — ^and every individual animal and 
plant — does not arise bySt natuial process 
of growth, but is created by the favour of 
God. Tills view of cieation is still often 
met with in joiunals, espcciaKy in the 
“ births ” column. The special talents and 
fealuies of our thildren are often gratefully 
acknowledged to be “ gifts of God their 
hereditary defects fit into another theory. 

The error of these creation-legends and 
the cognate belief in miracles must have 
been appaient to thoughtful minds at an 
early period; more than tjvo thousand 
years ago we find that many attempts were 

* Reinke, Die Welt alt That (1899). 
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made to replace them by a rational theoiy, 
and to explain the origin of the world by 
natural causes. ^ the fiont rank, once 
more, we must place the leaders of the 
Ionic school, with Democritus, Heraclitus, 
Kinpcd^les, Aristotle, Lucretius, and other 
ancierikrphildliophers. The first impetfect 
attempts which they made astonish us, in a 
measure, by the flashes of mental light in 
which they anticipate modern ideas. It 
must be lemembeied that classical antiquity 
had not that solid ground woik for scientific 
speculation which has been provided by 
the countless observ^ions and experiments 
of modern scientists Duiing the Middle 
Ages— especially during the domination of 
the papacy — scientific work in this direction 
entirely ceased. The torture and the stake 
of the Inquisition ensured that an uncon- 
ditional belief in the Hebrew niylJjology 
should be the final «iiiswer to all the ques- 
tions of creation Even the phenomena 
which led diiectly to the observation of 
the fac/s of evolution — the embiyology of 
the plant and the animal, and of man - 
remained unnoticed, or only excited the 
interest of an occasional keen obsciver, 
whose disc ovei les \^ ci e ignored or forgotten. 
Moi cover, the path to a coricct knowlcJclge 
of natural development as hatred by the 
dominant theoiy of piefoimation, the 
dogma which held that the chaiaf tciistic 
foim and stiuctiiic of each anriui! and 
plant were aheady sketched in rniniatuie 
in the germ (cf. p. iqX 

The science winch we now call the 
scieiK c of evolution (ir the broadest sense) 
is, both ill its gcneial outline and in its 
separair parts, a child of the nineteenth 
ccntuiy , It IS one of its most moiiuntuus 
and most bnlliant at hic\cments. Almost 
unknown in the piececling centuiy. this 
theory has now become the sine foundation 
of our whole world-system. I have tieatcd 
it exhaustively in my Central Morpholoi:y 
(1866), inoH pt)]nilaily m my Na/ufal 
Nhiory of C7eain>n and in its s])ccial 

application to Aian in my Anihropogtny 
(1874). Heic I shall lestrict myself to a 
brief survey of the chief advances winch 
the sciQUceJias made in the course of the 
century. It falls into four sections, accord- 
ing to the nature of its object ; that is, it 
deals with the natuial ^origin of (i) the 
cosmos, (2) the eaith, (3) terrestiial forms 
of life, and (4) man. 

I.— MONISTIC COSMOGONY. 

The firsf attempt to explain the constitu-* 
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tion and the mechanical origin of the world^ 
in a simple manner by “Newtonian laws" 
— ^that is, by mathematical and physical 
laws — was made by Immanuel Kant m the 
famous work of his youth (1755), General 
HUtory of the Earth and Theoty of the 
Heavens, Unfortunately, this distinguished 
and ciaring work remained almost unknown 
for ninety years ; it was only disinterred in 
1845 by Alexander Humboldt in the first 
volume of his Cosmos. In the meantime 
the great French mathematician, Pierre 
Laplace, had arrived independently at 
similar views to those of Kant, and he 
gave them a matliem.itical foundation in 
his Expoution du S ysthme du Monde ( 1 796). 
If IS chief woik, the Micanique CHeste^ 
app^^ared a hundred years ago. The 
analogous fcatuies of the tjpsmogony of 
Kant and Laplace consist, as is well known, 
in a mechanical explanation of the move- 
ments of the planets, and the conclusion 
which is drawn therefrom, that all the 
cosmic bodies were formed originally 
by a condensation of rotating nebulous 
spheres. This “ nebular hypothesis " has 
been much improved and supplemented 
simc, but it IS still the best of all the 
attempts to explain the origin of the world 
on monistic and niechanictil lines. It has 
recently been strongly confirmed and 
enlarged by the theoi y that this cosmogonic 
process did not simply take place once, but 
is pel lodically 1 epeated. While new' cosmic 
bodies aiise and develop out of rotating 
masses of nebula in some parts of the 
universe, in otliei 1 a t-* old, extinct, frigid 
suns come into colli >ion, and are once 
more rc'duced by the heal generated to the 
condition of nebulm. 

Nearly all the oldei and the more recent 
cosmogonies, including most of those which 
were inspired bv Kant and Laplace, started 
from the popular idea that the world had 
had a beginning. Hence, according to a 
widespread version of tue nebular hypo- 
tliesis, “m the beginning” was made a vast 
nebula of infinitely attenuated and light 
material, and at a certain moment (‘‘ count- 
less ages ago ”) a movement of rotation was 
imparted to this mass. Given this “first 
beginning" of the cosmogonic mcjvement. 
It IS easy, on mechanical principles, to 
deduce and mathematically establish the 
further phenomena of the foundation of the 
cosmic bodies, the separation of the planets, 
and so forth. *rhis first “ origin 01 move- 
ment" is Uu Bois-Reymond's second 
“woi Id-enigma he regards it as tran- 
scendental. Many other scientists and 
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philosophers are equally helpless before this 
difficulty; they resign themselves to the 
notion that we have here a piimary “supei- 
natural impetus ” to the scheme of things, 
a “miracle.” 

In our opinion, this second “world- 
enigma ” IS solved by the recognition that 
movement is as innate and original a 
propel ty of substiiice as is sensation I he 
Luof of this monistic assumption is found, 
rst, in the law of substan( e, and, secondly, 
m the discoveries win h astionomy and 
physics have made m tne lattei hilf of the 
century By the spectrum analysis of 
Bunsen aud Kirchhoflf (i860 we have 
found, not only that the millions of bodies, 
which fill the infinity of space, are of the 
same material as our own sun and earth, 
but also that they are in various stages of 
evolution, we have obtained by Us aid 
information as to the movements and 
distances of the stars, which the telescope 
would never have given us Moreovei, the 
telescope itself his been v istly improved, 
and has, in alliance witli photogi iphy^ 
made a host of scientific discoveries of 
which no one dreamed at the beginning of 
the century. In p<irticular, a closer 
a( quaint in( e with comets, meteoiites, st i 
clusteis, and nebulu has helped us to 
realise the great significincc of the smillei 
bodies which ate found in millions m the 
space between the stars 

We now know that the of the 

millions of heavenly bodies are (kan/^ 
and to some extent iriegular, wheicis the 
planetary system was formerly thought to 
be constant, and the rotaMng spheies wcic 
described as pursuing llicir 01 bits in etcin il 
leguliiity Ablrophvsics owes much of its 
tiiuinph to the immense piogiess of other 
branches of physics, of optics, lud dec 
tncily,and espcciallv of the the 01 y of ethei 
And heie, again, our supreme law of 
substance is Found to be one of the most 
v duable achievements of modem sciciict 
We now know thit it lulcs uncondition illy 
m the most distant leache-^ of space, jusl 
as It does in our pi inetaiy system, 111 the 
most minute particle of the eiith as well 
as in the smallest cell of our human frime 
We are, moreover, justified m concluding, 
if we aie not logicall) compelled to 
conclude, that the persistence of mittei 
ancl foice has held good throughout all 
tune as it does today Thiough ill 
eternity the infinite universe has been, and 
IS, subject to the law of substance 

From this great progiess of astronomy 
and physics, which mutually elucidate and 


supplement each othiHi:, we dra^y a senes of 
most important conclusions with regard to 
the constitution and^ evolution of the 
cosmos, and the persistence and trans- 
formation of substance. Let us /Out them 
bnefly in the following thes^ — 1 

I. — The extent of the universe is infinite 
and unbounded ; it is empty m no part, 
but everywhere filled with substance. 

II. — ^The duration of the world is equally 
infinite and unbounded ; it has no beginning 
and no end ; it is eternity. 

Ill — Substance is everywhere and always 
m uninterrupLcd movement and tiansforma* 
t on nowhere is there perfect repose and 
rigidity, yet the mfinito quantity of matter 
and of eternally changing force remams 
constant 

IV — ^This universal movement of sub- 
stance in space takes the form of an eternal 
cycle or of a periodical process of evolution. 

V. — The phases of this evolution consist 
In a periodic change of consistency, of 
which the first outcome is the pnmauy 
division into mass and etlier — theergonomy 
ot ponderable and imponderable matter 

VI — This division is effected by a 
piogressive condensation of matter as the 
foi m ition of countless infinite simai “centres 
of condensation,” in winch the inherent 
piiinitive properties of substiiice — feeling 
and inclination— are the active causes 

VII — While minute and then larger 
bodies are being formed by this pyknotic 
pioccss m one part of space, and the 
ml I IK diate ethei increases its strain, the 
opp j->ite process— the destruction of cosmic 
b idles b> collision — is taking place in 
another qu iitei 

VIII — The immense quantity of heat 
which IS generated in this mechanical 
piocess of the collision of swiftly moving 
bodies lepresents the new kinetic energy 
which effects the movement of the resultant 
nebulfC and the consti uc tion of new rotating 
bodies The eternal drama begins afiesh 
E “11 our mothei c irth, ^ich was formed 
of pait of the gyrating solaT system millions 
of ges ago, will grow cold and lifeless 
after the lipse of furthei millions, and, 
giaduilly nairowing its 01 bit, 'will fall 
eventually into the sun 

It seems to me that these modem dis- 
covcties as to ahe periodic decay and 
re birth of cosmic bodies, which we owe 
to the most recent advance of physics and 
astronomy, associated with the law of 
substance, are especially mportant m 
giving us a clear insight into the universal 
cosmic process of evolution. In their 
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light our earth shrinks into the slender 
proportions of a “iilbte in the sunbeam,” 
of which unnumbered millions chase each 
other through the vast depths of space. 
Our ownyhun^n oatme,” which exalted 
Itself into an imagi 01 God in its anthro- 
pistic illusion, sinks to the level of a 
placental mammal, which has no more 
value for the universe at large than the 
ant, the fly of a summer's day, the micro- 
scopic infusorium, or the smallest bacillus 
Humanity is but a trinsitory phase of the 
evolution of an eterni^ substance, «i par- 
ticular phenomenal form of m ittcr ind 
energy, the true proportion of which we 
soon pcic( ivc when we set it on the back- 
ground of intinite space and eternal time 
Since Kant explained time and spaic to 
be meiely “foims of perception” — space 
the form of extern il, time of internal, 
sensitivity — there his been a keen con- 
troversy, which still continues, over this 
important piobleni A. luge section of 
modern metaphysicians have persuided 
themselves that this “ c i itic al fact ' 
possesses i great importance as the 
starting point of “ a purely idt alist theory 
of knowledge,” and tbit, ( onscquently, the 
natural opinion of the ordinal y htalthy 
mind as to the rc iht\ of time and space is 
swept aside This nan ow and ultra id^<»list 
concejJtion of time and space has become 
a prolific source of #*11 or It (overlooks the 

fact tliat Kant only tout bed one side of the 
problem, the subj itive side, in that theoiv, 
and recognised the fcpial validity of its 
objeciwc “Timt and sput, he said, 
“have onipiricd n xl ty, but transcendental 
ideality” Our modern monism is quite 
compatible with this ♦^hesis of Kant's, but 
not with the one sided exaggeration of the 
subjective aspect of the pioblem , the latter 
leads logically to the absurd idealism that 
culminates Berkeley's thesis, “Bodies 
are but ideas; their essence is in their 
perception ” The thesis should be read 
thus “Bodies aie only ideas for my 
personal consciousness , their existence is 
just as real as that of my organs of thought, 
the gangh(Jhi( veils m the grey bed of m> 
brain, which receive the impiess of bodie*^ 
on my sense organs ind foim those ide^is 
by association of the impraBSions.” It is 
just as easy to doubt or to deny the reality 
of my own consciousness as to doubt that 
of time and space In the delirium of 
fever, m hallucinations, in dreams, and in 
doubl€^conscu|usness, I take ideas to be 
true which are merely fancies. 1 mistake 
my own personality for another (vtde 


p 66) , Descaites's famous Cogito ergo 
sum applies no longer On the other 
hand, the re ility of time and space is now 
fully establislied by that expansion of our 
philosophy which we owe to the law of 
substance and to our monistic cosmogony, 
’When we hive happily got nd of the 
untenable idea of “empty spaefe,” there 
remains as the infinite “space filling” 
medium mittei, in its two forms of ether 
and mass So also we find a “time filling” 
event in the eternal movement, or genetic 
encigv, which leveals itself in the uninter- 
rupted evolution of substance in the 
petpetuum mohle of the univeise 

As a body which has been set in motion 
contmu'^s to move as long as no exteinal 
agency in itifeies with it, the idea was con- 
c< ived long ag > of constructing apparatus 
which should illustiate perpetual motion 
I he fact was overlooked that every move- 
ment meets with external impediments and 
giadually f e ise ,, unless a new impetus is 
given to It fioin without and a new force is 
introduc ed to counteract the impediments. 
Thus, for instanc e, i pendulum would swing 
bu kw irds and forwards for an eternity at 
the same ipeed if the lesistance of the 
atmospluit, and the fru t on at the point it 
hangs horn, did not gradually deprive it of 
the mechanic t! kinetic eneigy of its motion 
md convert it into heat We heave to 
luinish It with fiesh mechiiiical energy by 
a opnng '‘i, as in the pendulum clock, by 
the dr ig ot i weight) 1 lence it is impos- 
sible to ronstruct a michine that would 
produce, wul out exttn il aid, a surplus of 
cneigy by whic h it could kc ep itself going. 
Every ittcmpt to make such a pefptiuum 
mob li must nccessaril> fill , the discovery 
of the I iwof subslamc showed, in addition, 
the theoretical impossibilit) of it 

The case is different, however, when we 
turn to the world at large, the boundless 
univetse tlnat is in eternal movement The 
infinite matter, which fills it objectively, is 
what we tall ^poue in oui subjective impres- 
sion of It , time IS our siibjec live conception 
of Its eternal movement, which is, objec- 
tively, i periodic, cycuc evolution. These 
two “forms of perception” teach us the 
infinity and eternity of the universe That 
IS, moreover, equal to saying thit the 
umveise itself is a perpetuum mobile. 1 his 
infinite and etern il “ machine of the 
univeise” sustains itself in eternal and 
unintc irupted movement, because every 
i npcdiment is compensated by an “equiva- 
lence of energy,” and the unlimited sum of 
kinetic and potential energy remains always 
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the* same. The law of the persistence of 
force proves also that the idea of a per- 
peiuum mobile is just as applicable to, and 
as significant for, the cosmos as a whole as 
it is impossible for the isolated action of 
any part of it. Hence the theory of 
is likewise untenable. 

The able founder of the mechanical 
theory of heat (1850), Clausius, embodied 
the momentous contents of this important 
theory in two theses. 'J'he first runs: “The 
energy of the universe is constant” — that 
is one half of our law of substance, the 
princijde of energy [vide j). 82). The 
second thesis is: “The entiopy of the 
universe tends towards a ma\imum.” In 
my opinio^ this second assertion is just as 
erroneous as the first is true. In the 
• theory of Clausius the entire energy of the 
universe is of two kinds, one of which (heat 
of the highei degree, mechanical, electru al, 
chemical energy, etc.) is pailly convertible 
into work, but the (Oilier is not ; the latter 
energy, already convened into heat and 
distributed in the coolei masses, is irre- 
vocably lost as far as any further woik is 
concerned. Clausius calls this unconsumed 
energy, winch is no longer available for 
mechanical woik, entropy (that is, foice 
that is directed imvards) ; it is cortinually 
increasing at the cost of the cithci half. 
As, therefore, the mechanical energy of the 
imiveise is daily being itansfoimed into 
heat, and this cannot be reconverted into 
mechanical force, the sum of heat and 
energy in the universe must continually 
tend to be reduced and dissipated. All 
difference of temperature must ultimately 
disappear, and the completely latent heat 
must be equally distributed through one 
inert mass of motionless matter. All organic 
life and movement must cease when this 
maximum of entropy has been reached. 
That would be a real “ end of the world,” 

If this theory of entropy were true, we 
should have a “beginning” coriesponding 
to this assumed “end” of the world- a 
minimum of entropy, in which the differ- 
ences in temperature of the various parts 
of the cosmos would be at a maximum. 
Both ideas are quite untenable in the light 
of our monistic and consistent theory of 
the eternal cosmogenetic process ; both 
contradict the law of substance. There is 
neither beginning nor end of the world. 
The universe is infinite, and eternally in 
motion ; the convcirsion of kinetic into 
potential energy, and vicisdm^ goes on 
uninterruptedly ; and the sum of this actual 
and potential energy remains constant. 


The second thesis of the mechanical theory 
oY heat contradicts tne first, and so must 
be rejected. 

The representatives of theltheory of 
entropy are quite correct ts lon)|[ as they 
confine themselves to distinct processes, in 
which, untier certain conditions^ the latent 
hejit cannot be reconverted into work. 
Thus, for instance, in the steam-engine the 
heat can only be converted into iiiechanicai 
work when it passes from a warmer body 
(steam) into a coolqr (water) ; the process 
cannot be reversed.^ In the world at large, 
however, quite other conditions obtain— 
conditions which perfnit the reconversion 
of latent heat into mechanical work. For 
instance, in the collision of two heavenly 
bodies, which rush towards each other at 
inconceivable speed, enormous quandties 
of heat are liberated, while the pulverised 
masses are hurled and scattered about 
space. The eternal drama begins afresh — 
the rotating mass, the condensation of its 
parts, the formation of new meteorites, their 
combination into larger bodies, and so on. 

II.— MONISTIC GICOGENV. 

The hisloiy of the caith of which we 
are now going to make a brief survey is 
only a ininuic section of the history of the 
cosmos. Like the latter, it has been the 
object of philosophic speculation and 
mythological fantasy for many thousand 
years. Its true scientific study, however, 

IS much younger ; it belongs, for the most 
part, to the nineteenth century. The fact 
that the earth is a planet revolving round 
the .sun was determined by the system of • 
Copernicus (1543) ; Galilei, Kepler, and 
other great astronomers, mathematically 
determined its distance from thte sun, the 
laws of its motion, and so fort^. Kant and 
Laplace indicated, in their cosmogony, the 
way in which the earth had been developed 
from the parent sun. But the later history 
of the earth, the formation of its crust, the 
origin of its seas and continents, its moun- 
tains and deserts, was r^relji made the 
subject of serious scientific research in the 
eighteenth century, and in the first two 
decades of th^ nineteenth. As a rule, men 
were satisfied with unreliable conjectures, 
or with the traditional story of creation ; 
once more the Mosaic legend barred the 
way to an independent investigation. 

In 1822 an important work ap];)eared, 
w'hich followed the same Aethoa in tiie 
.scientific investiration of the history of 
the earth that had already proved the most 
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fertile— the ontological method, or the 
principle of “ actualism It consists in a 
careful study and manipulation of actual 
phenomena with a view to the elucidation 
of the analogous historical processes of the 
ast. Th^ociety of Science at Gottingen 
ad offered a jJ-ize in 1818 for “the most 
searching and comprehensive inquiry into 
the changes in the eaith*s crust which aie 
historically demonstrable, and the appli- 
cation which may be made of a knowledge 
of them in the investigation of the teries- 
tnal revolutions which lie beyond the i.inge 
of history.” This pri^ was obtained by 
Karl Hoir ot Gotha for his distinguished 
work, History of the^ Natural Chang's in 
the Crust of the Earth in the Ij^fit if 
Tradition (1822-34I Sir Charles Lyell 
then applied this ontological or actual/ stic 
method with gnsU suet css to the whole 
piovinre of g<*t»logy; his Prindflcs of 
Geology (1830) laid the firm foundation on 
which the fabric of the history of the earth 
was so happily ererterl. I'lie importnnt 
geogenetic research of Alc\arul(M Humboldt, 
Leopold liuch, Gnsuiv Ihsrhof, Ed waul 
Suss, and other geologists, was wholly 
based on the empiric*il foundation and the 
speculative principles of Kail Hoff and 
Charles J.yell. I'liey cleaied the way for 
purely rational science in the field of 
geology ; they removed the obsta( Ics that 
had been put in the jiath by mythologir.d 
fancy and religious tradition, csiiecially by 
the Bible and its legends. I have alicady 
discussed the merits of Lyell, and Ins 
relations with his friend tharles Darwin, 
in the sixteenth and sc\enteenth chapters 
of my Naiural Hido*y of Ci cation^ and 
must icfer the reader lo the slandaid works 
on geology for a further acquaml.ince with 
the history ol the earth and the great 
progress w'hich dynamical and historical 
geology have made during the century. 

The first .division of the history of the 
earth must be a separation of moiganic 
and organic geogeny; the latter begins 
with the first api^aiance ot living things 
on our planet. The earlier section, the 
inorganic history of the earth, ran much 
the same course as that of the other planets 
of our system. 1'hcy were all cast off as 
rings of nebula at the equator of the rotating 
solar mass, and gradually condensed into 
independent bodies. After cooling down 
a little, the glowing ball of the earth was 
formed out of the gaseous mass, and 
eventually, as the heat continued to radiate 
out into spaq^, there was formed at its 
surface the thin solid crust on which we 


live. When the temperature at the surface 
had gone down to a certain point, the water 
descended upon it from the environing 
clouds of steam, and thus the first condition 
was secured for the rise of organic life. 
Many million years — certainly more than a 
hundred — have passed since this important 
process of the form.ilion of water took 
place, introducing the third section of 
cosmogony, whic li we call biogeny. 

III. — MONISTIC lilOOlfiNY. 

Tlic third phase of the evolution of the 
world opens with the ridvent of organisms 
on our planet, and conliniies uninterrupted 
fiom that point until the present day. The 
great piobloins wlnrli tins most interesting 
part of the e.nths Instoiy suggests to us 
w^eic still thought insolulde at the beginning 
of ihe niiK l'‘<‘ntli leiituiy, or, at lea'll, so 
dillicult that their solution seemed to be 
extremely remote. Now', at the close of 
the century, we can affirm with legitimate 
piide that they have been substantially 
solved by modi in biology and its theoiy of 
transfonnism ; indeed, many of the pheno- 
mena of the oiganic world are now inter- 
preted on physical piinciples as completely 
as tin* familiar physual phenomena of 
inorganic nature. The merit of making 
tlie fiist inijjortant ste])in this difficult path, 
and of pointing out the way to the monistic 
solution of all the problems of biology, 
must be accorded lo the great French 
scientist, Jean Lamarck : it was in 1809, 
the year of the birth of Charles Darwin, 
that he jinblished his famous Philosophic 
Zoologiquc. In this original work not only 
IS a s])lendid effort made to interpret all 
the phenomena of organic life fiom a 
inonistic and physical point of view, but 
the path is opened whii h alone leads to the 
solution of the greatest enigma of this 
branch of science — the pioblcm of the 
natural origin of organic species. Lamarck, 
who had an equally extensive emiarical 
acquaintance with zoology and botany, 
drew the first sketi h of the theory of 
descent ; he showed that all the countless 
members of the ])lantand animal kingdoms 
have arisen by sIov>' transformation from 
simple, common ancestral types, and that 
it is the gradual modification of forms by 
adaptation^ in reciprocal action with 
heredity^ which has brought about this 
secular metamorphosis. 

1 have fully appreciated the merit ol 
Lamarck in the fifth chaptci , and of Darwin 
in the sixth and seventh chapters, of the 
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Natural History of Creation Darwin, 
fifty years afterwards, not only gave a solid 
foundation to all the essential parts of the 
theory of descent, but he filled up the 
laiume of Lam trek’s work by Ins theory of 
selection Darwin reaped abundantly the 
success that Lamarck had never seen, 
with all his merit His epoch in ikmg 
woik oxilhe Ortwin of Spurn b} Natutal 
Selection has transfoim< cl model n biology 
fiom its very founcHtions, in the course of 
the last forty ycais, and liis laiscd it to a 
stage of development that )ields to no 
other science in existence Dai win the 
Copi^rmeus of tki oii^anu worlds as 1 iid 
in 1868, and h du Bois Keymond repe ited 
fifteen ye irs afterwards * 

IV -MONISIU ANlllROPO(.I<NY 


• ClIAPT^K XIV. 

TIIL UNITY OF NAiq^ 

The monism of the cosmos Essential unity of 
organic and inorganic nature Carbon theory. 
Ihe hypothesis of abiogenesis Mechanical 
and purposive causes Mechanism and leleo 
log> in Kants works Design m the orgimc 
and inorganic worlds Vitalism Neovitalism 
D)stelcology (the moral of the rudimentary 
organs) Absence %.>f design in, and imper- 
fection of, nature Tc he action in organised 
bodies Its absence ^n ontogeny and phylo- 
geny The Platomst ** id^^ ” No moral 
order discover ible in the history of the orgamc 
vorld, of tlu viil hr lies, or of the human 
race Pre\i ion Design and chance 


Ihe fourdi and last phase of the world’s 
history must be lor us men that latest 
period 01 tinf which has witnessed the 
development of oui own race Lama\(k 
(1809; had altcady recognised tint this 
evolution is only rationally conceivable is 
the outcome of a natuial process, by 
“descent fiom the apes,’ our next of km 
among the inaniinals H tixJey then pt >v d 
in his famous essiy on J lu Placi of Alan m 
Nature^ that this momentous thesis i^ in 
inevitable con«cqiKiicc of the theory of 
descent, and is thoroughly kbh hed b\ 
the facts of anatomy, embryology, and 
palsLontolog) He considered thi'- ‘ ques 
non of all questions’ U be subsUntiaJly 
answered Dai win followed with a biilliant 
discussion of the cpicstion under many 
aspects in his D Hcnt of Man (1871) I 
hid myself devoted \ special chipter tc 
this important pioblem of the science of 
evolution in my Geiui il Morfholoi^ (1866) 
In 1874 I published my Anihropo^eny^ 
which cont 11 ns the hist attempt to trace 
the descent of man thiough the entiie 
chain of his anccstiy right up to the eailiest 
aic lm>^onous nonera , the ittcmpt was b ised 
equilly oil the thuc gieat “documents” of 
e\ olutionar > sc icnce — anatomy, embry- 
ology, and pilxontology The piogress 
we have made m anthiopogcnetic research 
during the last few yeais is described in 
the papci which 1 read on “Our Present 
Knowledge of the Origin of Man” at the 
International Congress of Zoologists at 
Cambridge in 1 898 ^ 

* Cf. Monism^ by £ Haeckel 

* The Last Ltnk^ uanslated Dr C^ow. 


Onj< of the first things to be proved Uy the 
law of sub-)t ince is the basic fact that anv 
naturil force can be diicctly 01 incliiectlv 
CO u cried into any othci Mechani al and 
chc line li encigy, ouiid ind heal, light and 
electiKity, iic mutiiilly convertible, they 
seem to be but dilfcicnt modes of one and 
the same fundimcitil force 01 tntijry 
Fhcnct follows the iinpoitant thesis of the 
unity of all n ituial forces, or, as it may also 
be expicssed, the “ monism of energy ” 
1 his fund imental principle is now generally 
recognised in the entire piovince of physics 
and chemistry, as far as it applies to 
inoiganic substances 

1 1 seems to be otherwise with the organic 
woild and its wealth of coloui and form 
It IS, of com se, obvious ihit a gieat part 
of the phenomena of life maybe immediately 
traced to mechanical and i heinical energy, 
and to the effects of electiicity and light 
For other vital pioccsses, however, 
especially for psychic activity and con 
sciousnrss, such an interpietation is vigor 
ously contested Yet the modem science 
of evolution has achieved the task of con 
structing a bridge between these two 
apparently irreconcilable piovinces We 
arc now certain that all the phenomena of 
organic life are subject to the uraversal law 
of subst ince no less than the phenomena 
of the inorganic universe 
The unity of nature which necessarily 
follows, ancl the demolition of the earlier 
dualism, are certainly among the most 
valuable results of modem evolution. 
Thirty three years ago I made an exhaustive 
effort to establish this “monism of tihe 
cosmos” and the essential unity of organic 
and inorganic nature by a Ihoiough ciitical 
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demonstration, and a comparison of the 
accordance of these %\vo great divisions of 
nature with regard to matter, form, and 
force.’ A short epitome of the result is 
given in tl^ fifteenth chapter of my Natural 
History ^ Crhtion, The views I put 
forward are accepted by the majority of 
modern scientists, but an attempt has been 
made in many (quarters lately to dispute 
them, and to maintain the old antithesis of 
the two divisions of nature. The ablest of 
these efforts is to be found in the recent 
Welt als That oi the j^tanist Reinke. It 
defends pure cosmological dualism with 
admirable lucidity and consistency, and 
only goes to prove now utterly untenable 
the teleological system is that is connected 
therewith. According to the author, 
physical and chemical forces alone are at 
work in the entire field of inorganic nature, 
while in the organic world we find “ intelli- 
gent forces,*’ regulative or dominant forces. 
The law of substance is supposed to apply 
to the one, but not to the other. On the 
whole, it is a question of the old antithesis 
of a mechanical and a teleological system. 
Before we go more fully into it, let us 
glance briefly at two otlu'r theories, which 
seem to me to be of great importance in the 
decision of that controversy — the carbon- 
theory and the theory of spontaneous 
generation. 

Physiological chemistry has, after count- 
less analyses, established the following five 
facts during the last forty years ; — 

I. — No other elements are found in 
organic bodies than those of the inorganic 
world. 

I I . — The combinations of elements which 
are peculiar to organisms, and which are 
responsible for their vital phenomena, are 
compound protoplasmic substances, of the 
group of albuminoids. 

III. — Organic life itself is a chemico- 

f >hysica] process, based on the metabolism 
or interchange of material) of these 
albuminoids. 

IV. — The only element which is capable 
of building up these compound albuminoids, 
in combinaJlonwith other elements (oxygen, 
hydrogen, nitiogen, and sulphur), is carbon. 

V. — These protoplasmic compounds of 
carbon are distinguished from most other 
chemical combinations by their very 
intricate molecular structure, their insta- 
bility, and their jelly-like consistency. 

On the basis of these five fundamental 
fticts the following carbon-theory was 

General Morphology^ bk. 2, ch. v. 


erected thirty - three ^ears ago : The 
peculiar, chemico - physical properties of 
carbon — especially the fluidity and the 
facility of decomposition of the most 
elaborate albuminoid compounds of carbon 
— ^are the sole and the mechanical causes 
of the specific phenomena of movement, 
which distinguish organic from inorganic 
substances, and which are called life, in the 
usual sense of the word ” (see The Natural 
History of Creation). Although this “ car- 
bon-theory” is warmly disputed in some 
quarters, no belter monistic theory has yet 
appeared to replace it. We have now a 
much better ana more thorough knowledge 
of the physiological relations of cell-life, 
and of the chemistry and physics of the 
living protoplasm, than we had Airty-three 
years ago, and so it is possible to make a 
more confident and effective defence of the 
carbon-theory. 

The old idea of spontaneous generation 
is now taken in many different senses. It 
is owing to this indistinctness of the idea, 
and its application to so many different 
hypotheses, that the problem is one of the 
most contentious and confused in the 
science of the day. I restrict the idea of 
spontaneous generation — also called abio- 
genesis or archigony — to the first develop- 
ment of living protoplasm out of inorganic 
carbonates, and distinguish two phases in 
this “beginning of biogenesis”: (l) autO" 
gony, or the rise of the simplest protoplas- 
mic substances in a formative fluid, and (2) 
plasmogony^ the differentiation of individual 
primitive organisms out of these protoplas- 
mic compounds in the form of monera. I 
have treated this important, though difficult, 
problem so exhaustively in the fifteenth 
chapter of my Natural History of Creation 
that I may content myself here with refer- 
ring to it. There is also a very searching 
and severely scientific inquiry into it in my 
General Morphology (1866). Naegeli has 
also treated the hypothesis in quite the 
same sense in his mechanico-physiological 
theory of descent (1884), and has repre- 
sented it to be an indispensable thesis in 
any natural theory of evolution. I entirely 
agree with his assertion that “to reject 
abiogenesis is to admit a miracle.” 

The hypothesis of spontaneous genera- 
tion and the allied carbon-theory are of 
great importance in deciding the long- 
standing conflict between the teleological 
(dualistic) and the mechanical (monistic) 
interpretation of phenomena. Since Darwin 
gave us the key to the monistic explanation 
of organisation in his theory of selection 
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forty years ago, it has become possible for 
us to trace the splendid variety of orderly 
tendencies of the organic world to mechani- 
cal, natural causes, just as we could formerly 
in the inorganic world alone. Hence the 
supernatural and telic forces, to which the 
scientist had had recourse, have been 
rendered superfluous. Modern metaphysics, 
however, continues to regard the latter as 
indispensable and the former as inade- 
quate. 

No philosopher has done more than 
Immanuel Kant in defining the profound 
distinction between efficient and final causes, 
with relation to the interpretation of the 
whole cosmos. In his well-known earlier 
w»ork on The General Na/ural History and 
Theory oftiie Heavens he made a bold 
attempt “to treat the constitution and the 
mechanical origin of the entire fabric of 
the universe according to Newtonian laws.” 
This “cosmological nebular theory” was 
based entirely on the mechanical pheno- 
mena of gravitation. It was expanded and 
mathematically established later on by 
Laplace. When the famous French astro- 
nomer was asked by Napoleon I, where 
God, the creator and sustaiuer of all things, 
came in in his system, he clearly and 
honestly replied : “ Sire, I have managed 
without that hypothesis.” That indicated 
theatheistic character which this mechanical 
cosmogony shares with all theothcrinorganic 
sciences. This is the more noteworthy 
because the theory of Kant and Laplace is 
now almost universally accepted ; every 
attempt to supersede it has failed. When 
atheism is denounced as a grave reproach, 
as it so often is, it is well to remember that 
the reproach e.\tends to the whole of 
modem science, in so far as it gives a purely 
mechanical interpretation of the inorganic 
world. 

Mechanicism (in the Kantian sense} alone 
can give us a true explanation of natural 
phenomena, for it traces them to their real 
efficient causes, to blind and unconscious 
agencies, which are determined in their 
action only by the material constitution of 
the bodies wc arc investigating. Kant 
himself emphatically affirms that “ there can 
be no scicnc'e without this mechanicism of 
nature,” and that the capacity of human 
reason to give, a mechanical interpretation 
of phenomena is unlimited. But when he 
came subsequently to give an elucidation of 
the complex phenomena of organic nature 
in his criiique of the teleolqgic^ system, he 
declared that these mechanical causes were 
inadequate ; that in this we must call fined 


causes to our assistance. It is true, he said, 
that even here we fiiust recognise the 
theoretical faculty of the mind to give a 
mechanical interpretation, but Jts actual 
competence to do so is I'estri^ed. He 
grants it this capacity to some extent ; but 
for the majority of the vital processes (and 
especially for man^s psychic activity) he 
thinks we are bound to postulate final 
causes. The remarkable § 79 of the critique 
of judgment bears the characteristic head- 
ing : “ On the Necessity for the Subordina- 
tion of the Mech^ifiical Principle to the 
Teleological in the Explanation of a Thing 
as a Natural End.” It seemed to Kant so 
impossible to explain the orderly processes 
in the living organism without postulating 
supernatural final causes (that is, a purposive 
creative force) that he said : “ It is quite 
certain that we cannot even satisfactorily 
understand, much less elucidate, the nature 
of an organism and its internal faculty on 
purely mechanical natural principles ; it is 
so certain, indeed, that we may confidently 
say, ‘ It is absurd for a man to conceive the 
idea even that serme day a Newton will 
arise who can explain the origin of a single 
blade of grass by natural laws which are 
uncontrolled by design' — such a hope is 
entirely forbidden us.” Seventy years 
afterwards this impossible “ Newton of the 
organic world ” appeared in the person of 
Charles Darwin, and achieved the great 
task that Kant had deemed impracticable. 

Since Newton (1682) formuLated the law 
of gravitation, and Kant (1755) established 
“ the constitution and mechanical origin of 
the entire fabric of the world on Newtonian 
laws,” and Ltiplace (1796) provided a 
mathematical foundation for this law of 
cosmic mechanicism, the whole of the 
inorganic sciences have become purely 
mechanical^ and at the same time purely 
atheistic. Astronomy, cosmogdny, geology, 
meteorology, and inorganic physics and 
cnemistry are now al^^olutely ruled by 
mechanical laws on a mathematical founda- 
tion. The idea of “design” has wholly 
disappeared from this vast gfovmce of 
science. At the close of 'the nineteenth 
century, now that this monistic view has 
fought its way to general recognition, no 
scientist ever hsks seriously of the “ pur- 
pose” of any single phenomenon in the 
whole of this great field. Is any astronomer 
likely to inquire seriously to-day into the 
purpose of planetary motion, or a miner^ 
alogist to seek design in thecstnicture of a 
crystal? Does the physicist investigate 
purpose of electric force, or the chemist 
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that of citomic weight? We may confidently 
answer in the nci,itive — certainly not, in 
the sense that God,^r a purposive natural 
force, had at some time ncated these 
fundamental laws of the mechanism of the 
uni\eise ^fith aide finite design, and causes 
them t6 work duly in iccordince with his 
rational V ill The aiitliiopomoipliK notion 
of a delibciate aichil(.< t and ruloi of the 
world has gone foi cvei fiom this fit Id, 
the “eternal, iron 1ms of nituic hue 
taken his pKt c. 

But the idea of desiv,n his a vt i) gicit 
signific'ince ind applu^tion m the o^ann 
woild We do unde 11 ibl> ptrccive i 
purpose m the structiii e iiid in the life, of 
an orginism The plint and the iniin I 
seem to be controlled bv i definite design 
in the combinition of thtii scvei d puts, 
just as clearly as wt see in the machines 
whic h man invents and eonsti ut ts , as * jng 
as life continues the functions of the several 
organs are diiected to dt finite ends just as 
IS the opeiation of the \ uious piiU of a 
michine Hence it was quite n itui il th it 
the oldt r niive study of nitun , i > e\pl lin- 
ing the origin and activity of the living 
being, should postulate a creator who h id 
“arranged all things with wisdom and 
undei standing,” and had constructed euh 
plant and anima^ according to the spe c lal 
purpose of its life The conception of this 
“almighty creator of heaven and earth” 
was usually quite anthiopo noiphie , he 
created “everything after its kind” As 
long as the i reatoi s( erned to m in to be of 
human shape, to think, with his brain, see 
with his e\es, and fishion with his hands, 
It was possible to foim a definite picture of 
this “divine engineer” ind his aitistie 
woik in the great workshop of creation 
This was not so easy when the idea of God 
became refined, and man saw in his 
“ invisible God” a creator without oigans 
— a gaseous being Still more uninttl- 
ligible did these anthropomorphic ideas 
become when physiology substituted for 
the conscious, divine architect an uncon 
scious, creative “v^tal force” — a mysterious, 
purposii^e^ lalural force, which diffeicd 
from the* familiar forces of physics ind 
chemistry, and only took these in pait, 
during life, into its service. This vit ilisin 
prevailed until about the*middle of the 
nineteenth centurv. Johannes Muller, the 
great Berlin physiologist, was the first to 
menace it with a destructive dose of facts 
It 15 true that the distinguished biologist 
had himself (hke all others in the first half 
of die century) been educated in a belief in 


this vital force, and deemed it indispensable 
for an elucidation of the ultimate sources 
of life, neveithelcss, in his classical and 
still unrivalled Manual of PhynologyijZy}^ 
he give a demonstrative proof that there is 
rc illy nothing to be said fur this vital force. 
Mulkr himself, in a long senes of remaik- 
abk obscivations and experiments, showed 
that most of the vital processes in the 
hum in oiganism (and in the other animals) 
tike place iccoiding to physical and 
cheniK il laws, and that many of them are 
cipible of mathematKal determination. 
I h It was no less ti ue of the animal 
1 motions of the rnustks ind nerves, and of 
boih the highei anil the lowii stnsc- 
oigip», than of the \ej,ilil funclions of 
d^tslion, assimil ition, incl cinuhtion 
Onl> two Dram hes of the life of th? oi^ inisin, 
mentil ai tion anrl rcpioduciion, ictiined 
any element of mysteiy, and sii med intx 
plicable without assuming i \itil force 
But immedi lit ly allei Mullers deith such 
impoitint discovtiies and advances were 
made in these two blanches* that the uneasy 
“ ph intom of \ it il force ” is di iven fi oin 
its last refuge By i veiy u in iik ible coin- 
cidence Johannes Mulkr died in the year 
1858, which saw the publication of I) 11 win^s 
first communie ition conccining his f mious 
theory. 1 he theoiy of selection solved the 
great problem that had m latered Muller — 
the question of the origin of ordeily anange- 
ments fiom purely mechanic d causes 
Darwiii, as we hive often said, had a 
twofold immoi t il merit in the field of 
philosophy— firstly, the ’■elorm of Lamarck’s 
theory of descent, and its establishment on 
the m iss of f u ts aecumuhated m the eoui « e 
of the half century , secondly, the coneep 
tion of the theoiv of selection, which hrst 
revealed to us the true causes of the gradual 
formation of species Darwin was iht fiist 
to point out that the “struggle foi life” is 
the unconscious legulatoi which contiols 
the reciprocal action of heredity .incl adap- 
tation in the gradual transfoimation of 
spc( les , it is the great “ selective divinity” 
which, by a purely “natural choice,” without 
preconceived design creates new forms, 
just as selective man ci cites new types by 
an “artificial choice, with a definite design 
That gave us the solution of the great 
philosophic problem “How can puiposive 
contrivances be pioduced by purely 
mechanical processes without design "P 
Kant held the prablem to be insoluble, 
although Empedocles had pointed out the 
direction of the solution two thousand 
yeais before His pnneiple of “teleological 
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mechanicism ” has become more and more 
accepted of late years, and has furnished a 
mechanical t\pl ination even of the finest 
and most ict mditc processes of organic 
life b) “the funuioiul self pioduction of 
the puiposive structure” Thus have we 
got nd of the liansccndental “design” of 
the teleological philosophy of the schools, 
which was the greaUst obslicle to the 
growth of a lalional and monistic toncep 
tion of natuie 

Vpi> recently, however, this ancient 
phantom ol a invstic vitil force, which 
seemed to be effeetuilly banished, has put 
in a flesh ippeai mce , a number of dis 
tint,insh(d bi iloiists hi\e attempted to 
rciiUiodiue it under another name ] he 
c Icaiest ntition of it is to bt found in 
the Weft ih 1 1 of the Kiel botanist, J 
Reinke He lakes upon himself the defence 
of the notion of min.clc,of theism, of the 
Mosaic story of ncilion, and of the con 
stancy of species, Ik calls “\ital forces,” 
m opposition to ph> ical forces, the directive 
or dominant 'forces Othei ncovitalists 
picfcr, in the good old anthiopomoi 

hic style, a “supieme” engineer, who 

as endowed ot**init sub^lince with a 
purposive sliu lute, directed to the 
realisation of i definite phn Ihcse 
curious leltolo^ie il liypotheses, incl the 
objections to iJuwmisin which gcnei illy 
accompany them, clu not call lor seiious 
scientific icfut ition to d ly 

Ihiity thue >c ns igo I gave the title of 
“ d> sleleoloj. ) * to the science of those 
exlrtnicly intcuslmg ind signifu iiit bio 
logical futs wliicli, 111 the most sinking 
fashion, give i dm cl contiadieluin to the 
telcologK il ult i «)< the puiposive an ingc 
ment of the living oigmism** Ihis 
“science of I udimenlaiy, iboitivc, iiicsled, 
distoitecl, atioi»hud and ntiplislic indi 
vidu ils ” IS b 1 »ed on an iinniensc quantity 
of icmaikibU phenomena, which were 
long finnhar to zoologists and bctinisls 
but were not pio])ctl\ inteipieted, and then 
great philosojdiK )n,niticance appieci itcd, 
until Darwin 

All the higher animals md ]>! mis, or, ni 
genera], ill oig inisms winch iic not 
entnely simple in stiuctuic, but au m ide 
up of a niimbei of oigans in ordtiJy co 
opciation, in found on close exannuition, 
to possess a number of useless oi inopera 
tive members, sometimes, indeed, hurtful 
and dangerous In the fiowers of most 

* Cf Gmenu vol. n , and 7TU 
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plants we find, besides the actual sex-leaves 
that effect ieproductiq 5 i, a number of other 
leaf-organs which have no use or meaning 
(arrested or “miscarried” pistils, fruit, 
corona and calix leaves, etc } f n the two 
laige and variegated classes ^of flying 
animals, buds and insects, there are, 
besides the forms which make constant 
use of their wings, a number of species 
which have undeveloped wings and cannot 
fly In nearly eveiy class of the higher 
animals which liavc eyes theie aie certain 
types that live in (lark , they have eyes, 
as i rule, but undeveloped and useless for 
\ision In our own Jiuman organism we 
have smiilai useless rudimentary stiuetuies 
in the muscles of the c ar, m the eye lid, in 
the nipple and milk iiid of the male, and 
in other pirts of the body, indeed, the 
vcrmiloini .ippendix of our caicum i^^not 
only useless, but evtiemely dan^ cious, and 
infiimmation of it is responsible foi a 
number of deaths every year 

Neither the old mystic vitalism nor the 
new, equally niational, ixovitalism can 
i ive any explanation of th se and many 
othei purposeless conti vances in the 
stiurtuie of the plmt and the animal, but 
they aie vciv simple in the light of the 
theory of descent It shows that these 
rudimentary organs are iti opined, owing 
to disuse Just as our musck s, nei ves, and 
orgiiis of sense ate stiengthcned by exer- 
cise ind frc<iucnt use, so, on the other 
hind, tlicv ate liable to clcgciurate more 
I or less by disuse oi suspended exeicise 
I But, illhough the development of the 
I or^, ins u piomotcd by exercise and adapt i- 
tion, they by no means disippeir without 
leaving a tiace aftci neglect, the foice of 
heredity let ims them foi many generations, 
and only pel mils then giacluil disippear- 
ince, iftei a lipsc of i considei iblc lime 
The blind “stiu^glc for existence between 
1 the oigins” detciinncs their histone al 
d sappe nance, just as it effected then first 
c u^in and development fhcie is no 
intcinal “purpose” wh itevci in the diama 
X he life of the animal and the pi ml bears 
the same universal charao^ei <iof incom- 
pltlcness as the life of man This is 
directly lUnbiiiable to the cncumstancc 
thatnituic oignnic as well as inorganic 
— IS in a pel enni il st itc of e\ olution, change, 
and transformation Ihis evolution seems 
on the whole — at It ist is far as we can 
survey the development of organic life on 
our planet — to be a pi og revive improve- 
ment, an historical advance ffom the simple 
to the complex, the lowei to the higher 
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the impertea to the perfect I have proved 
in my General Marphoiogy \}xaX this histon- 
cal progress— or gradual perfecting 
—IS the inevitable result of selection and 
not the outr ome of i preconceived design 
That IS clear fiom the fact that no organism 
IS peifect , even if it does perfec tly ad ipt 
Itself to Its environment it i given moment, 
this condition would not 1 ist veiy long , 
the conditions of existence of the environ 
ment are IhcmbUves subjict to perpetual 
change, ind they thus ntccssitite a con 
linuous idaptation on •the part of the 
organism 

Under the title of J)iSii^ntn tJu li 

ihi fiinois c mbryologist, C ul 
Ernst Baci piil)lish( d i work in 1876 vihn h, 
together with the 11 tide on Dirwniisin 
which iccompinitd it, proved \ei> 
accept iblc to our opponents, and is still 
much quritcd in o[)po ition to evolution 
It was i levivil ct the oil tdeologicil 
system undci a new name lud wc must 
devote a line of n ticism to it Wt must 
piciiuse tint th ) h Bui w is i sncnti&t 
of the highest )id 1 his oiiginal monistic 
views weit gr idii ill> m uied by a tinge of 
mysticism with the acUanc c )f igc, mcl he 
cventuallv bee imc 1 tlioi m^li du ihst In 
his piofouud woik on “Ur evolution of 
animils’ which ho himsr’t ent tied 

Observation in I 1 xp rwunt these two 
methods of iii\e li^r tion ur equally 
applied By erreful obscivitiou of the 
various phenonieni of the dc>d ipincnt of 
the animal ovum B lei succeed d in giving 
the fiist (oiisi tent piesenlilion of the 
rem irk iblc v h ingt s whu h t ikc pi ic e in 
the growth of the vcitebi itc fiom i simple 
egg cell At thes line tunc hcc ndeavouud, 
by lai seeing compinson iiici keen icflcc 
tion, to leirn the cdusf of the liansloinii 
tion, and to reduce tJicm to general 
constructive laws He cxpiessed the 
general result of his resciich in the 
following thesis “The evolution of the 
individual is th^ story of the giowtb of 
individuality in every uspeit He meint 
that “ the one great thought that coutiols 
all the differuit ^ pects of 1 uni evolution 
IS the same tint i atheted die se ui ud 
fragments of spt re into sphcies, xnd linked 
them into sol ir svstems fh« thought is 
no other than life itst If, and the words ind 
syllables in which it fuuls utterance are the 
vaned forms of living things ” 

Baer, however, did not attain to a deeper 
knowledge of this great genetic truth and a 
clearer insight into the real efficient causes 
of organic evolution, because his attention 


was exclusively given to one half of 
evolutionary science, the science of the 
evolution of the individual, embryology, or, 
in a wider sense, ontogeny Ihe other 
the science of the evolution of species, 


phylof^tny^ was not yet m existence, although 
Lam lick had already pointed out the way 
to It m 1809 When it was estiblished by 
Dai win in 1859 the aged Baer was no 
longer in a position to appreciate it, the 
fruitless struggle w hich he led igainst the 
theory of selection cleai ly proved that he 
understood neither its leil meaning nor its 
philosophic importance I eleologieal and, 
subsi 4Uf ntly, theological specul itions had 
in( ipi tated the igeing seuiitisl fiom 
appieci It ng this gre itest lefoim of biology 
The teleological observations v^hich he 
published agiinst it in his Species and 
Studies in his eighty fourth yeir are mere 
lepetitions of eiiors which the teleology 
of the dualists h is opposed to tlie 
raechinical oi monistic system for moie 
than 2 exx) years Thc“tch idea* which, 
accoxdmg to Biei, rnntroK the entire 
evolution of the mini il fiom the ovum is 
only mother expression for the eternil 
“idea” of PI ito and the tnfelrihaa of his 
pupil Aristotle 

Out moch in bio„eny gives i purely 
ph) siologic il ( x[> inaticm of the facts of 
cmbrvolo„>, in issigning the functions of 
h le I ty and adiptition as their causes 


11 k It iH tin tic I iw which Bae filled 
to ippreciate, reveals the intimate causal 
connection between the ontogenesis of the 
individual iiul the pkyi g n s/s c^f it an 
ecstors, the fount r seem lobe lie ipitu 
laton of the littci Nowh it, however, in 
the (volution of animals and pi mis do we 
find my trace of design, but merely the 
inevitable ouUfjrnc of the struggle for 
existence, the blind conti Her, insteid of 
the piovident (lO 1, that efh els the ehrn ^es 
of 01 game foim^ by a mutuil iction of the 
laws of heiedity and idapt ition And 
there is no more trace ol ‘ dc ign ” in the 
embryology of the individual i>l int, animal, 
01 mm This ont ny\s but a biicf epitome 
of ph\ hgeny , an ahbieviated and condensed 
i( c ip tulation of it, determined by the 
ph>sioIogie il laws of heredity 

Liei ended the prefiee to his classical 
El ( button of Animals (182&) with these 
words “ 1 he palm will be awarded to the 
fortunate sc lentist who succeeds in reducing 
the constructive fcrce*- of the animal body 
to tne geneial forces or life processes of the 
cnti e world Ihe tree has not yet been 
planted which is to make his cradle ” The 
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At tinbi > ologist erred once more 1 hat 
vfi> ytdi, ib28, witnessed the arriMl of 
( hiilos Dijwin at CimbndjjC Ijnivoisity 
for the puipose oi studying theoloifv ) — 
the “foitun ite scientist * who richly ciincd 
the pilm thirty years afterwaids by his 
tluoiy of sell ction 

In tin pliilo ophy of history— that is m 
the j^cnci il refltc lions which histoinns 
mike on the destinu s of nations ind the 
compile itid course of politic il evokition - 
thtic still prcvuls tit notion of a ‘inoiil 
oulei of the iiniveise Hi^toiiins seek in 
the vivid di im i of historv i le idin^ d< si n, 
in ideal purpose, win li his oidiintl one 
or othc rill oi State to i pec i il ti lui iph, 
and to ^ iminion ovei the others I his 
itleolo)?' il \icv\ of histoiy has re cntly 
become more stion^ly contr istcd with our 
inoniitic vi^w in pi jp ntioii is monism his 
])iOMd to be tht onlv possible iiitcipieti 
lion of lAorginie nituu fhroii^liout the 
whole if astionoin\ ^tolo^^v physics uitl 
rhcmistiy Ihcie is no qiu stion to d ly of i 
“moial oidci/ oi i pci son il God, who c 
“ hand h ith dispos d ill things in wisdom 
and iindcist indini^ And the sime nust 
be Slid of the entiie field of biolojs\ the 
wholt constitution ind hist )i> of or^ vnie 
nituif if wf set isidt the qiuslion of min 
ioi the moimnt Diiwin his not only 
pro\ed l)> Ins the )m of selection that the 
01 del ly 1 1 ) esses in the life and structuie 
of mini il ind pi ints h ive arisen ov 
median dliws vsithou* any preconce i\ ed 
(U s n b It h( h IS shown us in the “struggle 
foi id the powciful ntluiil foice wh ch 
h IS I \c 1 td supicmc control over the entire 
eouisc of oii,iim evolution for millions of 
yt 11 s 1 1 m IV be s iid that the sti uggle foi 
lift IS the “ siir\ n al of the fittest oi the 
“vietoiyof lh( best”, that is only cone t 
when wen gird the stiongest as the best 
(in \ moral sense Mouover, the whole 
history of the org inir world goes to prove 
thit, besides the piedominanl advmce 
towards perfection, there aie it all limes 
cases of retiogression to lower stages 
Lven Baers notion of “design” has no 
moral feature whati ver 

Do we find a different state of things in 
the historv of peoples, which man, in his 
anthropocentric presumption, loves to call 
“the historv of the world”? Do we find in 
every phase of u a lofty inoial pnnciple or 
A wise rulei, guiding the destinies of 
nations ? There c an be but one answer in 
the present advanced stige of natural and 
human histoiy No I he fate of those 
branches of the human family, those nations 


and races which have struggled for existence 
and progress for tRbusands of years, is 
determined by the same “ eternal laws of 
iron ” as the history of the whole organic 
woild which his people(\ the earth for 
millions of yens 

Geologists distinguish three great epochs 
in the oiganie histoiy of the eaith, as far as 
we ran icad it in the monuments of the 
science of fos ils— the primiiy, secondary, 
ind tei ti iry epochs According to a recent 
eileulition, the first occupied at least 
34CM3o,cx)0, the see md ii,cxk),cx)o, and the 
tluid 3,000, x)0 ycais The history of the 
fimily of vertchi from which our owm 
lace his spiun^, unfolds clearly before our 
c)e& during tlii«- long pc nod Three 
different stages in the evolution of the 
vertebi ile eon c spcmel to the three epochs , 
the f^hes char it tc i ised the pi imary (y aloeo- 
/oie; age, the feptilts the secondary 
(mcsozoic), and the mammals the tertiary 
(cino/oic) Of the three gtoips thefishe® 
rtnk lowest in oig inisition, the leptiles 
come next, and the mimnials take the 
liighf St pi lee We find, on ne ii or examina- 
tion of the history t)f the thue classes, 
thit their vanous ordeis ind fimihes also 
id\ meed progiessivcly during the three 
epochs towaicls a higher slige of peifection 
Ma> we consider this progic ssive develop 
ment as the outcome of a conscious design 
or a moi al ordei of the universe? Certainly 
not Ihe theory of selection teaches us 
ihit this 01 g line progif ss, like the earlier 
organic differentiation, is an inevitable con 
see|uenee of the sti uggle for existence 
rhoiisiuds of beautiful and remarkable 
species of -inimals and plant®" have perished 
during those 48 cxxicxx) yeais, to give place 
to stronger compctitois, and the victors in 
this sti uggle for life were not always the 
noblest or most perfect forms m a moral 
sense 

It has been just the same with the 
history of humanity I he splendid civili- 
sation of ( lassical antiquity perished 
oceiuse Christianity, with its faith in a 
loving God and its hope of a better life 
beyond the grave, gave a* freSh, strong im- 
petus to the soaring human m ind The Papal 
Church quickly degenerated into a pitiliil 
caricature df real Christianity, and ruth- 
lessly scitteied the treisures of knowledge 
which the Hellenic philosophy had gathercS; 
It gained the dominion of the world through 
the Ignorance of the credulous masses In 
time the Reformation broke the chains of 
this mental slavery, and assisted reason to 
secure its right once more But in the new 
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as in the older, period the great sti uggle 
for existence went on naits eternal fluctua- 
tion, with no trace of a moial oidei 

And It IS just IS impossible for the im 
partial and >,iitical obscivci to detect a 
“wioC providence *111 the fate of individuil 
hum'in beings as a monl ordci in the 
history of peoples Both aie dctei mined 
with iron necessity b> a mt ch inical c iii 
sality whch connects evciy single pheno 
menon with one oi moie inteecdent e uiscs 
Even the me lentCirecks lecognised annnki^ 
the blind heumv num^ f lie “ th i* 1 ulc s 
gods and men, as the siipitme piintiple of 
the uni\ CISC Christi ipit) lopl uccl it b> i 
conscious Pioviclcnee, which is not blind, 
but sees, and which goveins the woild in 
patri iichal fashion The mthiopomoiphic 
chaiaeter of this notion, ^tnci illy closely 
connected with belief in a ptisoii il CjOcI, s 
quite obvious Lelief in a ‘lovin^ 1 cthci,’ 
who un(c isingly guides the destinies of 
l,i;cx),ocx>,(xx 5 men on oui pHnet ind ii 
attentive it ill times to their millions of 
conti adictoi ) pi i)u ind pious wishes, is 
absolutel) impossible tbit is at ome pti 
ceived on la>injs 'isidt the colouird 
spccticles of “faith and leflccting lation 
aJly on the sub]ert 

Asa luh, this belief in Piovidcncc and 
the tutel i^e of a “lov ing 1 'ithci is m mc 
intense in the modtin civilised mm pist 
as m the uncultuicd siv igc wlicn some 
good foi time his bcfillcn him m esc ipc 
from pciil of life, recovery tiom i scvtit 
illness, the vv nning of the fust ]iii/e m i 
lottery, the biuh of i long del iv eel child, 
and so forth \\ hen on the otlu i h incl i 
misfoiuinc met with oi an iident wi h 
IS not fulfilled * liovidcnce is foigottcn 
The wise nilci of the woild slumbeitd — or 
refused Ins blessing 

In the exhiordinuy development of 
commerce m the nineteenth cenlui> the 
numbei of catistuphcs ind iccidcnts has 
necessarily incicisccl beyond ill inngina 
tion , of that ihr journal is a cl iil> witness 
Thousands ire killed cvciy yen bv ship 
wieck, iiilwi> Hddents mine accidents, 
etc rhousdtid i#blay c k h other ever> >car 
m war, and fhc piepai ition foi this whole 
sale massacre ibsorbs much the giciter 
part of the levcn ic in the highest civilised 
nations, the chief professors of “Chiistian 
chanty” And imong these hundreds of 
tijiousmds of annual victims of modern 
®ilisation strong, mdustiious, courageous 
workers predominate Yet the talk of a 
-moral order ’ goes on 

Since impartial study of the evolution of 


the world teaches us that there is no definite 
aim and no special purpose to be traced in 
It, theie seems to be no alternative but to 
leave cvciy thing to “blind chance” This 
repi oach h is btc n m idc to the transformism 
of I amaick and Darwin, as it had been to 
the pi ev lous systems of K int and Laplace , 
the 1 C ire a number of dualist philosophers 
who 1 ly ^ic It stiess on it It is, thoiefoie, 
woith while to make^ bii( i icmaikupon it 
One group of philosoplicis afflims, m 
ac< ordance with its teleological conception, 
th It the whole cO'»mos is an onleily system, 
in which every phenomenon his Us aim 
and pill pose , thei e is no such thing as 
chmee Ihe olhei gioup, holding a 
mechanic. il thcoiy, expresses itself thus 
The development oi the univcrne is a 
monistic mecninie il process, in which we 
discover no urn or purpose whatever, what 
we call (Icsif^n in the oiganic world is i 
spcrialicsult of biological agencies , ncithei 
in the evolution of the heivenly bodies nor 
in ih It of the ciust of oin earth do we find 
mytiace of a tontiollmg purpose — all is 
the lesuU of chinre Each party is light 
- according to its definition of chance 
The genci il I iw of causality, taken m ton 
June lion with the 1 iw of substance, teaches 
us til it evei y phenomenon has i mechanical 
c uise m this s^nsc theie r no such thing 
as (limre \ct it is not only lawful, but 
PCI css iiy to let iin the lei m foi the puipose 
of txpiessn^ the simultaneous cxcuirence 
of two ])h( nonieni, whu h irc not c iiisally 
icliud to c itli otbei, but of which each 
his Us own iiKchinic il eiuse, independent 
of tint of the o4im I^verybod) knows 
th it ch me e, in this monistic sense, pla) s in 
inipoi t mt p 111 in the life of m in and in the 
uniMise It luge Tint liovvevei, docs 
not pi event us from recognising in each 
“eliincf event, is we do in the evolution 
of the entile cosmos, the univeisil 
sovcuif,niy of niluics supreme liw, the 
1 1 i of 


CHAPIIR XV. 

GOD AND THI WORI D 

The idei of God in gereral Antithesis of God 
and the world , the supernatural and natuie 
J htism ind Pantheism Chief forms of 
riieism Pol> theism Triihcism Amphi 

theism Monotheism Ktligi ms statistics 

H 
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Naturalistic Monotheism Solaruim Anthro 
piMic Monotheism Ihe three great Mcditcr 
rinean religions. Mosaism Chiislianity 
I he cult oi the Midonna and the siints 
Papal J^ol> theism Islam Mixothtism 
Nature of Thtism An txtiimiindint and 
anthropomorphic God— a gaseous \trtebrate 
Pantheism Jniramundane God (niturc) 
Tlie liylozoism of the Ionic Monists (Anaxi 
mander) Confliit of T^inthcisni ind ( hris 
aanity* Sjnnozi Mfxlern Monism Atheism 


FOk ihous uids <»( yc ii s hum inily h is pi u i d 
the list and supreme bisis of all pjieno 
intna m an (fficicnt rinse to which it ^iv<s 
the title of (lod (ikus^ t/i >s) I ike ill 
general nir is, this notion of (lod h is under 
gone aesciics of Kinaikihle moclifii atio i 
and Iran foimitioiis in tlic (ouisi of tlic 
evolution of n ison Indeed, it inav be 
said th it no other kU a h is h id so ni iny 
mctamorpl osts , for no oth< i brlict ifA cts 
in so high t\ Mcgiec the chief objects of the 
mind and of i itional scicnr t is well is the 
deepest intciesls of the e motion and poetic 
fancy of the Ik hc\ti 

A compiritnc rnti isra of the m iny 
different foims of the idti of (lod would 
be txiremcl> intire’-tinj incl instiuctut 
but wc hive not spire lor it in the picstnl 
woik Wt must be content with i pissin^, 
glimc it the most impoitint forms of tiu 
belief md ihcir i elation to the modern 
thought th It h is b( c n evoked bv i sound 
study of niturc 1 oi further infoiinition 
<m this intcicstmg question the leidci 
would do well to consult the distinguished 
woik of Ad libel t S\oboda, 1 arm \ oj 1 uih 

A\hcn we pass over the finer shades ind 
the viricgitcd clothing of the (lodidei 
ind confine our ittentiun to its chief 
element, we can distribute all the difteient 
present itions of it in two groups the 
fAenf/r and panthei%tjc groups 1 he 1 itter 
IS ilos 1) connected with the monistic, or 
lationil view of things, and the former is 
associated with dualism and mysticism 

I - IHI ISM 

In this \iew ( lod is distinct from, and 
opposed to Ll ( woildasitscreatoifSustamer, 
and luier He is alw lys coneened in i 
mote or less human form, as an organism 
which thinks and acts like i man— only on 
a much higher scale I his anthropornoi pim 
God,polyphy]eticall> evolved by thediffcicnt 
races, assumes an infinity of shapes m their 
nnaginationy from fetuhism to the letincd 


monotheistic religions of the picscnt day 
The chief forms of%eism are polytheism^ 
triplotheism, amphitheism, and mono* 
theism 

The pohtheist peoplec^ the world with a 
V 11 lety of ^c/ds ind goddesses, which enter 
into us michinciy moic oi less indei)ert* 
dently I it hi \n sees such suboidinate 
deities in the lifeless bodies of natuie, in 
locks, in w Utr, in the iir, in human pio 
diutions of evci> kind pictmcs, stUues, 
ett ) Dent ntsm sees k^ds in living 
oig inisms of evety sjicf ics— trees, animals, 
incl men I his kind of jioly theism isfoundin 
mn liner ible forms t »» ^ii in the lowest tribes 
It icaches Its hi^hc t stit,e m Hellenic 
p )1\ theism, in the myths of ini lent Greece, 
winch «'tiU fiiinish the finest images to the 
inodnu poet and aitist At i much lower 
St igc ue h ivL C atholic polytheism, irt^whicli 
innumci iblo “saints’ (miny of them of 
verv etjuivoc ll icjnite) are veneuted as 
suboidinUc divinities, and priyed to cxeit 
then modi It ion with the siipieine divinity 

I he dogini of the“liinit> which still 
compiist thuc of the chief iitielcs of filth 
in the 1 1 Lc cl of ( hnsii an people ,eulniinites 
in tin iioti )n th it the n ( jo 1 of C hnstianity 
IS u lilv m iclc up of //nec cliff < icnl peisons 
(i) (kkI the i itlici, the omnipotent cieator 
of hcivcn ind l nth (this untcnible myth 
was itfultd long igo by scicnlifie cosmo- 
gony, istrononiv tnd ^eolo^v) (2) Jesus 
Chiist, and (^Mlu Holy ( host i mystical 
he 111 o\ CT whose inrompic Ik nsihlt 1 elation 
to the Fuhci and the Son millions of 
Chiistun thcologiins have lacked then 
bi tins HI V iin foi the last 1,900 years I he 
(losptls, whu h lu the only dcir souices 
of ihi'j triplotheism^ ire very obscure as to 
the lelation of these thicc persons to each 
other, md do not j„ivc is itisfictory answer 
to the question of then unity On the other 
hind It must be caic fully noted what con- 
fusion this obseiue ind mystic dogma of 
the 1 1 inity must necess ii ily c luse in the 
ininds of oui childien even in the earlier 
yeais of instiuction One morning they 
leun (in tlieir religious instruction) that 
three times one ue one, alfd cite very next 
hom they are told in then arithmetic class 
that thiee times one are three I remember 
well the lefilction that this confusion led 
me to m ray eaily school days 
Foi the rest, the “Trinity” is not an 
original element in Chiistiamty , like most 
of the other Chiistian dogmas, it has be«n 
borrowed fiom earlier lekgions Out of 
the sun worship of the Chalda^an magi was 
evolved the 1 nnity of Ilu, the mystenous 
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source of the world ; its three manifesta- 
tions were Anu, primeval chaos, Bel, the 
ij^'Chitect of the world^and Aa, the heavenly 
light, the all-enlightening wisdom. In the 
Brahmanic religion the Trimurti is also 
conceived as a “divine unity” made up 
of three persons — Brahma (the creator), 
Vishnu (the sustained), and Shiva (the 
destroyer). It would seem that in this and 
other ideas of a Trinity the “ sacred 
number, three,” as such —as a “symbolical 
number” — has counted for something. 
The three first Christian virtues — Faith, 
Hope, Charity — form a^iinilar triad. 
According to the ampkitkehts^ the world 
is ruled by iivo different gods, a good and 
an evil principle, God and the l^evil. They 
are engaged in a perpetual struggle, like 
rival emperors, or pope and anti -pope. 
The condition of the world is the result of 
this conflict. The loving (iod, or good 
principle, is the source of idl that is good 
and beautiful, of jov and of peace. 'I'he 
world would be peif<‘tt if his work were 
not continually thwarted by the evil 
principle, the Devil ; this being is the 
cause of all that is liad and hateful, of 
contradiction and of p.iin. 

Aniphilheism is undoubtedly the most 
rational of all forms of belief m (rod, and 
the one which is least incompatible with a 
scientific view of the world, flenoc we 
find it elaborated in many ancient pcot»les 
thousands of year® hofoie Christ. In 
ancient India Vishnu, the prescrv(‘r, 
stinggles with Shiva, the dcstroyei. In 
ancient Kg\pt the good Oaris is opposed 
by the wicked Typhon. The early Flebiews 
had a similar dualism of Aschera (or 
Keturah), the feitlle mother- earth, and 
Klion(^]oloc]i or Sethos\the stern heavenly 
father. In the Zend n hgion of the anc ient 
J*ersians, founded by Zoroastei 2,cxx) yeais 
before Christ, tlieic is a perpejual struggle 
between Orimi/d, the good god of light, 
and Aliriinan, the wicked god of darkness. 

In Christian mythology the devil is 
scarcely less conspicuous as the adversary 
of the good deity, the tempter and seducer, 
the prince of hell, and lord of darkness. 
A persona* cLi^vil was still an important 
element iff the belief of most Christians at 
the beginning of the nineteenth century. 
Towards the naddle of the ^entury he was 
gradually eliminated by being progressively 
explained away, oi he was restricted to the 
suEKirdinate rdiehe plays as Mephistopheles 
in Goethe’s great drama. To-day the 
majority of educated people look upon 
belief in a personal devil ” as a mediaeval 


superstition, while “belief in God” (that is, 
the personal, good, and loving God) is 
retained as an indispensable element of 
religion. Yet the one belief is just as much 
(or as little) justified as the otner. In any 
case, the inuch-lamcnted “ imperfection of 
our earthly life,” the “struggle for existence^’ 
and all that pertains to it, are explained 
much more simply and naturally by this 
struggle of a good and an evil god than by 
any other form of tlieism. 

The dogma of the unity of God may in 
some respects be regarded as the simplest 
and most natural type of tlicism ; it is 
popularly supposed to be the most widely 
accepted element of religion, and to 
predominate in the ecclesiastical systems 
of civilised countries. In reality that is not 
the casc,!)e( ause this allf*ged“mojjolheism” 
usually turns out on closer inquiry to be 
one of the other forms of theism we have 
examined, a num1>er of subordinate deities 
being generally introduced besides the 
supreme one. Most of the religions which 
took a ]>urely monotlieistic standpoint have 
become more or less polytheistic in the 
course of tune. Modern statistics assure 
us that of the 1,300,000,000 men who 
people the earth the great majority are 
monotheists ; of these, nominally^ about 

600.000. 000 arc Bialmu - Buddhists, 

500.000. 000 are culled Christians, 200,000,000 
are heathens (of various types), 180,000,000 
aro Moliamineclans, 10,000,000 are Jews, 
and JO, 'XX), 000 have no religion at all. 
However, ilie vast majoiity of these 
nominal monotheists have very confused 
ideas about the deity, or believe in a 
number of g(»ds and goddesses besides 
the chief god angels, devils, etc. 

The difleient forms which monotheism 
has assumed in the coinse of its polypliy- 
letic development may be dislnbuud in 
two groups — those of tiaiuralistii and 
anthrvpiUic monotheism. Naturalistic 
monotheism finds the embodiment of the 
deity in some lofty and dominating natural 
jihenomcna. 'fhe sun, the deity of light 
and waimth, on whose influent e all organic 
life insensibly and diiectly depends, was 
taken to be such a phenomenon many 
thousand years ago. Sun- woi ship (solarism 
or heliothcism) seems to the modern 
scientist to be the best of all forms of 
theism, and the one which may be most 
easily reconciled with modern monism. 
For modern astrophysics and geogeny have 
taught us that the earth is a fragment 
detached from the sun, and that it will 
eventually return to the bosom of its parent 
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Modern physiology teaches us that the first 
source of organic life on the earth is the 
formation of protoplasm, and that this 
synthesis of simple inorganic substances, 
water, carbonic acid, and ammonia, only 
takes place under the influence of sun-light. 
On the primary evolution of the plasmo- 
domous plants followed, secondarily, that 
of the plasmophagous animals, which 
directly or indirectly depend on them for 
nourishment ; and the origin of the human 
race itself is only a later stage in the 
development of the animal kingdom. 
Indeed, the whole of our bodily and mental 
life depends, in the last resort, like all other 
organic life, on the light and heat rays of 
the sun. Hence, in the light of pure reason, 
sun-worship, as a form of naturalistic 
monotheft-m, seems to have a much better 
foundation than the anl)iroj)islic worship of 
Christians and of other monotheists who 
conceive their god in human form. As a 
matter of fact, the siin-w()rsliii)|iers attained, 
thousands of years ago, a higher intellectual 
and moral standard than most of the other 
theists. When I was in Bombay in 1881 I 
watched with the greatest sympathy the 
elevating rites of the pious Parsees, vvlto, 
standing on the sea-shore, or kneeling on 
their prayer-rugs, offered their devotion to 
the sun at its rise and setting.* 

Moon- worship (lunarisni and seleno- 
theism) is of much less importance than 
sun-worship. There are a few uncivilised 
races that have adored the moon as their 
only deity, but it has generally been asso- 
ciated wllli a worship of the stars and the 
sun. 

The humanisation of (iod, or the idea 
that the “ Supreme Ihiing” feels, thinks, 
and acts like man (though in a higher 
degree), has played a most important ])art, 
as anthropomorphic monotheism^ in the 
history of civilisation. The most prominent 
in this respect are the three great religions 
of the Mediterranean peoples- the old 
Mosaic relig'ion, the intermediate Ctirislian 
religion, and the younger Mohammedanism. 
These three great Mediterranean religions, 
all three arising on the east coast of the 
most interesting of all seas, and orig^inating 
in an imfiginative enthusiast of the Semitic 
race, are intiindlely connected, not only by 
this external circumstance of an analogous 
origin, but by many common features of 
their eternal contents. Just as Christianity 
borrowed a good deal of its mythology 

• Vide A Visit to Ceyion^ E. Haeckel, trans- 
Uted by C. Bell. 


directly from ancient Judaism, so Islam 
has inherited much from both its 
predecessors. All tne three were originally 
monotheistic ; all three were subsequently 
overlaid with a great variety of polytheistic 
features, in ]iroportion ats they extended, 
first along the coast of the Mediterranean 
with its heterogeneous population, and 
eventually into every part of the world. 

The Hebrew monotheism, as it was 
founded by Moses (about 1600 B.C.), is 
usually regarded as the ancient faith which 
has been of the greatest importance in the 
ethical and religious development of 
humanity. This high historical apprecia- 
tion is certainly valicK m the sense that the 
two other world-conquering Mediterranean 
religions issued from it; Christ was just as 
truly a pupil of Moses as Mohammed was 
afterwards of Christ. So also ihe^^ew 
Testament, which has become the foimda- 
tion of the belief of the highest civilised 
nations in the short space of 1,900 years, 
rests on the venerable basis of the Old 
Testament, 'fhe Bible, which the two 
compose, has had a greater influence and a 
wider circulation than any other book in 
the world. Even to-day the Bible — in spite 
of its cuiious mingling of the best and the 
worst elements -i.s in a certain sense the 
“ book of books.” \'et, when we make an 
impartial and unprejudiced study of this 
notable liistorical source, we find it very 
different in several important respects 
from the popular impression. Here again 
modern criticism and history have come to 
certain conclusions which destroy the 
prevalent tradition in its very foundations. 

'Fhe monotheism which Moses en- 
deavoured to eslablisli in the worship of 
Jehovah, and which the prophets — the 
philosopliers of the Hebrew race— after- 
wards developed with great success, had at 
first to sustain a long and severe struggle 
with the dominant polytheism which was 
in possession. Jehovah, or Yahveh, was 
originally derived from the heaven-god, 
which, under the title of Moloch, or Baal, 
was one of the most popular of the Oriental 
deities (the Sethos or Tj^^pl^on of the 
Egyptians, and the Saturn or Ci^nos of the 
Cireeks). There were, however, other gods 
in great favour witli the J ewish people, and 
so the struggle with “ idolatry ” continued. 
Still, Jehovah was, in principle, the only 
God, explicitly claiming, in the first precept 
of the decalogue : “I am the Lord thy God ; 
thou shalt have no other gods beside me.” 

Christian monotheism shiired the fate of 
its mother, Mosaism ; it was generally only 
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monotheistic in theory, wlv’c it degenerated 
practically into ever^^ind of polytheism. 
In point of fact, monotheism was logically 
abandoned in the very dogma of the 
Trinity which wsfe adopted as an indispen- 
sable foundation of the Christian religion. 
The three persons, which are distinguished 
as Father, Son, and Holy Ghost, are three 
distinct individuals (and, indeed, anthropo- 
morphic persons), just as truly as the three 
Indian deities of the Trimurti (Brahma, 
Vishnu, and Shiva) or the Trinity of the 
ancient Hebrews (Anft, Bel, and Aa). 
Moreover, in the most widely-distributed 
form of Christianity^the “ virgin ” mother 
of Christ plays an imp )r taut part as a 
fourth deity ; in many Catholic countries 
she is practically taken to be much more 
powerful and influcMUnl than the three male 
persons of the cehstial administration. 
The cult of the madonna has been 
developed to such an extent in these 
countries that we may oppose it to the 
usual masculine form of monotheism as 
one of a feminine type. The ‘‘Queen of 
Heaven ” becomes so prominent, as is seen 
in so many pictures and legends of the 
madonna, that the three male persons prac- 
tically disappear. 

In adthlion, the imagination of the pious 
Christian soon came to increase this celestipl 
administration by a numerous company of 
“ saints " of all kinds, and bands of musical 
angels, who should see that “ eternal life ” 
should not prove too dull. The Popes — 
the greatest charlatans that any religion 
ever produced — have constantly studied to 
increase this band of celestial satellites by 
repeated canonisation. This curious com- 
pany received its most interesting acquisi- 
tion in 1870, when tne Vatican Council pro- 
nounced the Popes, as the vicars of Christ, 
to be infallible, and thus raised them to a 
divine dignity. When we add the “personal 
Devil ” that they acknowledge, and the 
•‘bad angels^' who form his court, we have 
in modern Catholicism, still the most exten- 
sive branch of Christianity, a rich and 
variegated ^ polytheism that dwarfs the 
Olympic family of the Greeks. 

Islam, or the Mohammedan monotheism, 
is the youngest and purest ^rm of mono- 
theism. When the young Mohammed 
(born 570) learned to despise the poly- 
theistic idolatry of his Arabian compatriots, 
and became acquainted with the Nestorian 
Christianity, he adopted its chief doctrines 
in a general vfey ; but he could not bring 
himself to see anything more than a pro- 
phet in Christ, like Moses. He found in 


the Qogma of the Trinity what every eman- 
cipated thinker finds on impartial r^ection 
— an absurd legend, w'hich is neither recon- 
cilable with the first principles of reason, 
nor of any value whatever for our religious 
advancement. He justly regarded the 
worship of the immaculate mother of God 
as a piece of pure idolatry, like the venera- 
tion of pictures and images. The longer 
he reflected on it, and the more he strove 
after a purified idea of deity, the clearer 
did the certitude of his great maxim 
appear : “ God is the only God” — there are 
no other gods beside him. 

Yet Mohammed could not free himself 
from the anthropomorphism of the (iod- 
idea. His one only God was an ideali.sccl, 
almighty man, like the stern, vindictive God 
of .Moses, and the gentle, loving God of 
Christ. Still, we must admit that the 
Mohammedan religion has jirescrved the 
character of pure monotheism throughout 
the course of its historical development and 
its inevitable division much more faithfully 
than the mosaic and Christian religions. 
We sec that to-day, even externally, in its 
forms of prayer ancl preaching, and in the 
architecture and adornment of its mosques. 
When I visited the East for the first time 
in 1873, and admired the noble mosques of 
Cairo, Smyrna, Brussa,and Constantinople, 
I was inspired with a feeling of real devotion 
by the simple and tasteful decoration of the 
interior, and the lofty and beautiful archi- 
tectural work of the exterior. How noble 
and inspiring do these mosques appear in 
comparison with the majority of Catholic 
churches, which are covered internally with 
gaudy pictures and gilt, and are outwardly 
disfigured by an immoderate crowd of 
human and animal figures ! Not less ele- 
vated are the silent prayers and the simple 
devotional acts of the Koran when com- 
pared with the loud, unintelligible verbosity 
of the Catholic Mass and the blatant music 
of their theatrical processions. 

Under the title of mixoiheism we may 
embrace all the forms of theislic belief 
which contain mixtures of religious notions 
of different, sometimes contradictory, kinds. 
In theory this most widely diffused type of 
religion is not recognised at all ; in the 
concrete it is the most important and most 
notable of all. The vast majority of men 
who have religious opinions have always 
been, and still are, mixoiheists ; their idea 
of God is picturesquely compounded from 
the impressions received in childhood from 
their own sect, and a number of other im- 
pressions which ate received later on, from 



102 


THE RIDDLE OF THE UNIVERSE 


contact with members of other religions, 
and which modify the earlier notions. In 
educated people there is also sometimes the 
modifying influence of philosophic studies 
in maturcr years, and especially the unpre- 
judiced study of natural phenomena, which 
reveals the futility of the theistic idea. The 
conflict of these contradictory impressions, 
which is very painful to a sensitive soul, 
and which often remains undecided through- 
out life, clearly shows the immense power 
of the heredity of ancient myths on the 
one hand, and the early adaptation to erro- 
neous dogmas on the other. The particular 
faith in which the child has been brought 
up generally remains in power, unless a 
“ conver^on ” takes place subsequently, 
owing to the stronger influence of some 
other religion, luu even in this superses- 
sion of .one faith by another the new name, 
like the old one, proves to be merely an 
outward label covering a mixture of the 
most diverse oj)inions and errors, i'hc 
greater ]3art of those who call themselves 
Christians arc not monotheists (as they 
think), but atn])hitheists, triplotheists, or 
polytheists. And the same must be said of 
Islam and Mosaism,:md other monotheistic 
religions. Kverywhere we find assornated 
with the original idea of a “ sole and triune 
God” later beliefs in a number of subor- 
dinate deities— angels, devils, saints, etc. — 
a pici uresque assortment of the most diverse 
theistic forms. 

All tlie above forms of theism, in the 
proper sense of the word — wlicther the 
belief assumes a naturalistic or an anthro- 
pistic form — reinescnt God to be an extra- 
mundane or a .supernatural being. He is 
always opposed to the world, or nature, as 
an independent being ; generally as its 
creator, sustainer, and ruler. In most 
religions he has the additional character of 
personality, or, to put it more definitely 
still, God as a person is likened to man. 
“ In his gods man paints himself.” This 
anthropomorphic conception of God as one 
who thinks, feels, and acts like man pre- 
vails with the great majority of theists, 
sometimes in a cruder and more nai ve form, 
sometimes in a more refined and abstract 
degree. In any case the form of theosophy 
we have described is sure to affirm that 
God, the supreme being, is infinite in per- 
fection, and, therefore, far removed from 
the imperfection of humanity. Yet, when 
we cx'amine closely, we always find the same 
psychic or mental activity in the two. God 
feels, thinks,andactsas man does, although 
it be in an infinitely more perfect form. 


The personal antinMsm of God hat, 
become so natural to tne majority of be- . 
lievers that they experience no shock wh^ 
they find God personified Jn human form 
in pictures and statues, and in the varied 
images of the poet, in which God takes 
human form—that is, is changed into a. 
vertebrate. In some myths even God takes 
the form of other mammals (an ape, lion, 
bull, etc.), and more rarely of a bird (eagle, 
dove, or stork), or of some lower vertebrate 
(serpent, crocodilej^dragon, etc.). 

In the higher and more abstract forms 
of religion this idea pf bodily appearance 
is entirely abandoned, and God is adored 
as a “pure spirit” without a body. “ God 
is a spirit, and they who worship him must 
worship him in spirit and in truth.” Never- 
theless, the psychic activity of this %pure 
spirit ” remains just the same as that of the 
anthropomorphic God. In reality, even 
this immaterial spirit is not conceived 
to be incorporeal, but merely invisible, 
gaseous. We thus arrive at the paradoxical 
conception of God as a gaseous vertebrate. 

II.- -PANTHEISM. 

Pantheism teaches that God and the 
world arc one. The idea of God is identical 
with that of nature or substance. This 
. pantheistic view is sharply opposed in 
principle to all the systems we have 
described, and to all possible forms of 
theism ; although there have been many 
attempts made from both sides to bridge 
over the deep chasm that separates the 
two. There is always this fundamental 
contradiction between them, that in theism 
God is opposed to nature as an extra- 
mundane being, as creating and sustaining 
the world, and acting upon it from without, 
while in Pantheism God, as an intra^ 
mundane being, is everywhere identical 
rt-ith nature itself, and is operative within 
the world as “force” or “energy.” The 
latter view alone is compatible with our 
supreme law — the law of substance. It 
follows necessarily that pantheism is the 
•world-system of the modern scienffst. There 
are, it is true, still a few men of science 
who contest th*s, and think it possible to 
reconcile the old theistic theory of human 
nature with th.c pantheistic truth of the law 
of substance. All these effects rest on 
confusion or sophistry — when they are 
honest. v . 

As pantheism is a result or an advance^, 
conception of nature in the civilised mifio, 
it is naturally much younger than theiam| 



C0I> AND THE WORLD 




t!he crudest foims of which are found in 
great vanety in the uncivilised races of ten 
thousand years ago aWe do, indeed, find 
the germs of pantheism in different religions 
at the very dawn of philosophy in the 
earliest civilised^peoples (in India, Egypt, 
China, and Japan;, several thousand years 
before the time of Chn'>c , still, we do not 
meet a definite philosopliiLal expression of 
tt until the hylozoism of the Ionic philo 
sophers, in the first half of the sixth century 
before Christ All the great thinkers of 
this fiouiisliing period of Hellenic thought 
are surpassed by the famous Anaximander 
of Miletus, who conceived tlie es^^ntial 
unity of the inhnit^ univeise (a/fi ton) 
more profoundly and more cleaily th in his 
master, Thales, oi hr pupil, AnaKimenes 
Not only the gicit thought of the original 
unity of the cosmos and the development 
of all phenomen i out of tne all pervading 
primitive mattei fouu 1 e\piession m Anaxi 
mander, but he even eiiunciated the bold 
idea of countless worlds in a pei iodic alter- 
nation of birth and de ilh 

Many othu gn it plnlosopheist f cl issical 
antiqaity, cspeciillv Dunocritus, Hera 
clitus, and Enipe lodes, h id in the same 
or an analo^ouo sense, a piofound concep 
tjoi of this unity of nUure and God, of 
body and spirit, which his obtained us 
highest expression in tlie law of sub i ime 
of our modern monism The famous 
Roman poet and ph lo op’iei, I ucreiius 
Carus, h i-j presented it in i highly poetic 
form in his poem, “De Reium Naturi ^ 
Howevei, this tiue p intheistic moni:>m w s 
soon entiitly displiced by the mystic 
dualism of PI Uo, and especi illy by the 
powerful influe i e which the idealistic 
philosoph> obiimcd by its blending with 
Christian dogmis When the pip icy 
attained to its sp niual despotism over the 
world, pantheism was nopelessly crushed , 
Giordano Bruno, its most gifted ddindei, 
was burnt ihvc by the “\uar of Gluist” 
in the Canpo dei tiori at Rome, on 
February X7tli, i6cx> 

It was not until the middle of the seven- 
teenth centu* y that n iiuheism was exhibited 
m Its pa|Jst^foim by tlie great biruih 
Spinoza; ne give foi the totality of tilings 
a definition subst ince in whic h God and 
the world are insepu ably* united Ihe 
•cleamoss, confidence, and cons stency of 
Spinoza’s monistic system are the more 
remarkable when we remember that this 
gilted thinker of 250 years ago was without 
the support ^ all those sound empirical 
bases which have been obtained in the 


second half of the nineteenth century^ 
We have already spoken, m the first 
chapter, of Spinoza's relation to the mate- 
rialism of the eighteenth and the monism 
of the nineteenth century The propagation 
of his views, especially in Germany, is due, 
above all, to the immortil works of our 
gre itest poet and thinker, Wolfgang Goethe. 
H IS splendid God and the Worlds Promt* 
tkt 1 IN v/, etc , embody the gi eat thoughts 
of pantneism in the most perfect poetic 
4 1 cations 

Atheism affirms that theie are no gods 
or goddesses, assumin*, that god means 
a personal, eMtimundine entity Ihis 
“godless world s>stcm” sub tantially 
agrees with the monum or pantheism of 
the modern scientist , it is only another 
expression for it, emphasising its«negative 
aspect, the non existence of any super 
natural deity In this sense Schopenhauer 
justly icmarks Pantheism is only a polite 
form of atheism Ihe truth of pantheism 
lies in us destruction of the diiihst anti- 
thesis of (iod and the woild, in its itiog 
muon thit tlie woild exists in viitue of its 
own inherent foicts The m ixim of the 
p iniheist, * God and the woild are one,’ is 
nif iwJ> i polite way of giving the Lord God 
his con^P^ 

Duimg the whole of the Middle Ages, 
under the bloody despotism of the popes, 
atheism was persec iiu d with fire and sword 
as x most pernicious system As the 
“gOfile'=‘s’ n in is plainly identified with 
the “ wicked in the Gospel, and is threat- 
ened — simijly on aeeoiint of his “ want of 
faith ” — with the eternal fiies of hell, it was 
very natural that every good Christian 
should be anxious to avoid the suspicion of 
athnsin U niortunatc ly, the idea still 
pie Ills very Widely 7 he atheistic scientist, 
who dfvot^s his stiength and his life lo the 
‘c iich for the truth, is freely credited with 
all that IS evil , the theistic church goer, 
who thoughtlessly follows the empty ceie 
monies of Catholic worship, is at once 
aosuin^ d to be i good citizen, even if there 
be no meaning wh iUv( I m his faith, and 
his morality be depl >\ ible I his error will 
only be dt^iroyed when, m the twentieth 
century, the prevuent superstition gives 
plae to ration il knowledge and to a 
monistK conception of the luiity of f*odand 
the world 
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CHAPTER XVI. 

KNOWLEDGE AND BELIEF 

The knowledge of the truth and its sources : the 
activity of the senses and the association of 
presentations. Organs of sense and organs of 
thought. Sense-organs and their specific 
energy. Their evolution. The pliilosophy of 
sensibility. Inestimable value of the senses. 
Limits of sensitive knowledge. Hypothesis 
and faith. Theory and faith. Essential 
difference of icientific (natural) and religious 
(sunernatural) faith. Superstition of savage 
and of civilised races. Confessions of faith. 
Unseclarian schools. The faith of our fathers. 
Spiritism. Revelation. 

Every effort of genuine science makes for 
a knowledge of the truth. Our only real 
and valuable knowledge is a knowledge of 
nature itself, and consists of presentations 
which correspond to external things. We 
pe incompetent, it is true, to penetrate 
into the innermost nature of this leal world 
— the “thing in itself but impartial 
critical observation and comparison inform 
us that in the normal action of the brain 
and the organs of sense the impressions 
received by them from the outer world are 
the same in all rational men, and that in 
the normal function of the organs of thought 
certain presentations arc formed w hich are 
everywhere the same. These presentations 
we call frue^ and we are convinced that 
their content conesponds to the knowable 
aspect of things. We A’no7a that these facts 
are not imaginary, but real. 

All knowledge of the truth de]iends on 
two dififeieut, Ixit intimately connected, 
gioups of human physiological functions : 
firstly, on the sensoitnpressions of the 
object by means of sense-action, and, 
secondly, on the combination of these im- 
pressions by an association into ^rcscniii- 
iions in the subject. The instruments of 
sensation are the sense-organs {semillu or 
tvsi/icfa) ; the instruments which form and 
link together the presentations arc the 
organs of thought (phroneta). The latter 
are part of the central, and the former are 
part of the peripheral, nervous system — 
that inrportant and elaborate system of 
organs in the higher animals which alone 
clTecls their entire psychic activity. 

Man*s sense-activity, which is the start- 
ing-point of all knowledge, has been slowly 
and gradually developed from that of his 
nearest mammal relatives, the primates. 


The sense-organs are of substantially the 
same construction ^roughout this highest 
animal group, and tneir function takes place 
always according to the same physical and 
chemical laws. They have had the same 
historical development inlali cases. In the 
mammals, as in the case of all other 
animals, the scmilla were originally parts of 
the skin ; the sensitive cells of the epi- 
dermis are the sources of all the different 
sense-organs, which have acquired their 
specific energy by adaptation to different 
stimuli (light, heat, sound, chemical action, 
etc.). The rod-cfc'lls in the retina of the 
eye, the auditory cells in the cochlea of the 
ear, the olfactory cells in the nose, and the 
taste cells on the tongue, are all originally 
derived from the simple, indifferent cells of 
the epidermis, which cover the entire sur- 
face of the body. This significant %ct can 
be directly proved by observation of the 
embryonic development of man or any of 
the higher animals. And from this onto- 
genetic fact we confidently infer, in virtue 
of the great biogenetic law, the important 
phylogenetic proposition, that in the long 
historical evolution of our ancestors, like- 
WMSC, the higher sense-organs with their 
specific energies were originally derived 
from the epidermis of lower animals, from 
a simple layer of cells which had no trace 
of such differentiated sensilla. 

A particular iniportanre attaches to the 
circumstance that different nerves are 
qualified to perceive different properties of 
the environment, and these only. The 
optic nerve acconi])lishes only the percep- 
tion of light, the auditory nerve the percep- 
tion of sound, the olfactory nerve the 
perception of smell, and so on. No matter 
wliat stimuli impinge on and irritate a given 
sense-organ, its reaction is ahvays of the 
same character. From this specific energy 
ol the sense-nerves, which was first fully 
appreciated by Johannes Miillcr, very erro- 
neous inferences have been drawn, espe- 
cially in favour of a dualistic and d. priori 
theory of knowledge. It has been affirmed 
that the brain, or the soul, only perceives 
a certain condition of the sji initiated nerve, 
and that, consequently, no "conclusion can 
be drawn from the process as to the exist- 
ence and natpre of the stimulated environ- 
ment. Sceptical philosophy concluded that 
the very existence of an outer world is 
doubtful, and extreme idealism went on 
positively to deny it, contending that 
things only exist in our impressions of 
them. ♦ 

In opposition to these erroneous views^ 
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we must recall the fact that the “ specihe 
energy” was not ctiginally an innate, 
special quality of the various nerves, but it 
has arisen by adaptation lo the particular 
activity of the epidermic cells in which 
they terminate. In harmony with the 
threat law of “division of labour” the 
originally indifferent “sense-cells of the 
skin” undertook different tasks, one group 
of them taking over the stimulus of the 
light rays, another the impress of the 
sound waves, a third the chemical impulse 
of odorous subsUnces, and so on. In the 
course of a very long peiiod these external 
stimuli effected a grjidual change in the 
physiological, and later in the morpho- 
logical, properties of these parts of the 
epidermis, and there was a correlative 
modification of the sensitive nerves which 
conduct the impiessions they receive to 
the br.iin. Selection improved, step by 
step, such particular modifications as 
proved to be useful, and thus eventually, 
m the course of in.iny millions of years, 
created those vvomicrful instruments, the 
eye and the ear, which wc prize so highly ; 
their structure is so rernaiL'ibly puijiosive 
that they might well lead to the erroneous 
assumption of a “creation on a preconi eived 
design.” The peculiar character of each 
sense-organ and its specific nerve has thus 
been gradually evolved by use and exercise 
-that is, by adaptation -and has then 
been transmitted fiy heredity from genera- 
tion to geneiation. All)i(*cht Rau has 
thoroughly established this view in his 
excellent \^ork on Semation and Thought^ 
a physiological impiiry into the nature of 
the human underslanding (1896). It points 
out the correct significance of Muller^s law 
of ‘ipecifif sense-energies, .idding searching 
investigations into their relation to the 
brain ; and m the last chapter there is an 
able “philosophy of sensitivity,” based 
on the ideis of Ludwig Feuerbach. I 
thoroughly agree with his convincing work. 

Critical comparison of sense-action in 
man and the othei vertebrates has brought 
to light a number of extremely important 
fiacts, the ^Jhc/l^^ledge of which wc owe to 
the penetrating research of the nineteenth 
century, especially of the second half of the 
century. This is particular true of the 
two most elaborate “ aesthetic ” organs, the 
eye and the ear. They present a different 
and more complicated structure in the 
vertebrates than in the other animals, and 
have also a cl^racteristic development in 
the embryo. This typical ontogenesis and 
structure of the sensilla of all the vertebrates 
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is only explained by heredity from a common 
ancestor. Within the vertebrate group, 
however, we find a great variety of structure 
in points of detail, and this is due \.o adapta- 
tion to their manner of life on the part of 
the various species, to the increasing or 
diminishing use of various parts. 

Ill respect of the structure of his sense- 
organs man is by no means the most 
erfect and most highly-developed verte- 
rale. The t^ye of the eagle is much keener, 
and can distinguish small objects at a 
distance much more clearly than the human 
eye. The he.iring of many mammals, 
especially of the carnivora, ungulata, and 
rodentia of the desert, is much more sensi- 
tive than that of man, and perceives slight 
noises at a much greater distance ; that 
may be seen at a glance by their large and 
very sensitive cochlea. Singing birds have 
att.iined a higher grade of development, 
even in respect of musical endowment, than 
the majority of men. The sense of smell 
IS muc h more developed in most of the 
mammals, e'>j)eciany in the carnivora and 
the ungulata, than in man ; if the dog could 
compare his own fine scent with that of 
man, he would look down on us with com- 
passion. Even with regard to the lower 
senses —taste, sex-sense, touch, and tempe- 
rature — man has by no means reached the 
highest stage m (‘very lespect. 

We (an nalurally only pass judgment on 
the sensations which we ourselves experi- 
ence. However, anatomy informs us of the 
piesence m the bodies of many animals of 
other senses than those wc are familiar 
with. Thus fishes and other lower aquatic 
vertebrates have peculiar sensilla in the skin 
which are in connection with special sense 
nerves. On the right and left sidi‘S of the 
fish’s body there is a long canal, branching 
into a nuinl)er of smiillor canals at the head. 
In this “mucous canal” there are nerves 
with numerous branches, the terminations 
of which are connected with peculiar nerve- 
aggregates. This extensive epidermic 
sense-organ probably sei ves for the percep- 
tion of changes in the pressure, or in other 
properties, of the water. Some groups are 
distinguished by the possession of other 
peculiar sensilla, the meaning of which is 
still unknown to us. 

But it is already clear from the above 
facts that our human sense-activity is 
limited, not only in quantity, but in quality 
also. Wc can thus only perceive with our 
senses, especially with the eye and the 
sense of touch, a part of the qualities of 
t‘ie objects in our environment. And even 
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this parti.il perception is inromplete, in the 
s< nse that our organs are imperfect, and 
oui sensory nerves, acting as interpreteis, 
communicate to the brain only a translation 
of the impressions leceivcd 

Howe\ er,this acknowledged imperfection 
of our senses should not prevent us from 
tecognising their insti uments, and especially 
the eye, to be oigans of the highest type , 
together with the thought oigans in the 
brain, they are natuu s most \ iluablc gift 
to man Vu:> trulj docs Albiecht Riu 
say “All sciime is sensitive knowledge 
in the ultimate <inalysis , it docs not deny, 
but inleipiels, the cUila of the senses 1 he 
senses ai * oui fii st and best fi icnds Long 
befote tint mind is de\tlop<d the senses 
tell man what he must do and avoid He 
who makes a gcncial disavowal of the 
senses in orclei to meet the n dangers acts 
as thoiK'hilr ssly and as foolishly as the 
man who plucks out his e yes because they 
once fell on shame ful things, oi the man 
who cuts off his h ind U st at in> tmu it 
should icaeh out to the goods of his neigh 
hour ” lit ncc , I c lu rb ich is quite right 
in calling ill philosophies, icligions and 
systems which oppose the principle of 
sense iclion not oni> ei rontons, but ically 
pernicious Without the senses thcic is no 
knowledge- /// luUliafu^ guod 

non fucfil m as Locke said 1 wenty 

years ago 1 pointed out, in my eh iptei “ On 
the Ongi 1 and I)t^elopulent of the Sense 
Oigans,** the great sciviceof Darwinism 
in giving us \ piofoundc i knowledge and a 
juste 1 appueiation of the senses, 

I he thirst foi knowledg'^e of the educated 
thinkei IS not contented with the defective 
acquaintance with the outei woild which is 
obt lined ihiough our iinpeifeet sense 
oigans He endeavouis to build up the 
sense impicssions, which they lia\t bi ought 
him, into \aluable knowledge He trans- 
forms them into specific sense perceptions 
in the sense centies of the cortex of the 
brain, and combines them into piesenta 
lions, by association, in the thouglit centies 
Finally, Iw a further concatenation of the 
groups of presentations he attains to con- 
nected knowledge Hut this knowledge 
remains defective and unsatisfactory until 
t)ie imagination supplements the inade- 
<}uate power of combination of the intel- 
ligence, and, by the association of stored-up 
images, unites the isolated elements into a 
connected whole Thus are produced new 
general presentativc images, and these 

* CMcied Lectures, Bonn, 1878. 


suffice to interpret the facts pctceived and 
satisfy “ ieason*s feelmg of causality ” 

Ihc presentations which fill up the gaps 
in our knowledge, or take its place, may 
be called, in a broad sens4, “faith ” That 
is what happens continually in daily life. 
When we aic not suie about a thing we 
say, 1 believe it In this sense we are 
compelled to make nse of Faith even in 
sc icncc Itself , we conjecture or assume that 
a ceildin lelaticm exists between two phe- 
nomena, though we do not know it fot 
cert iin If it is a*qucstion of a cau%ey we 
ioxiw hypo1h(^is , though in science only 
such h)pc)theses aie Admitted as he withm 
the spheie of human cognizance, and do 
not contradict known facts Such hypo- 
theses ire, foi ini»tinre in physics the 
thcor> of the vibritoi> movement offther; 
in chennstiy the hypothesis of atoms and 
then affinity, in biology the theoiyof the 
mokculn stiuetuic of living protoplasm, 
and so foith 

The expl Illation of a great number of 
connected phenomena by the assumption 
of a ( ommon i luse is called a thcofy Both 
m lhcor> and lupothesis “faith” (m the 
scientihc sense) is indispcns ible , for here 
ig un It IS the im igin ition that fills up the 
g ips left by the inlc lligcnce in our know 
ledge of the connec tion of things A theory, 
Iheicfoit, must alwa>s be icgarded only 
as an ipproxim ilion to the truth , it must 
be understood that it ma} be replaced in 
time by another and bettci grounded theory 
But, in spite of this admitted uncertainty, 
theoiy IS indispensable foi all true science, 
It elucidates facts by postulating a cause 
for the in The man who renounces a theoi y 
altogetliei, and seeks to construct a puie 
science with ceitain facts alone (as often 
happens with wrong headed representa- 
tives of our “ exact sciences ”), must give 
up the hope of any knowledge of causes, 
and, consequently, of the satisfaction of 
rcison^s demand for eaus ility 

I he theory of giaMtation in astronomy 
(Newton), the nebuUi theory in cosmogony 
(Kant and Laplace), the principle of energy 
in physics (Me>er ancl Helnffioltz), the 
atomic theory m chemistry (Dalton), the 
vibiatory iheq^ in optics (Huyghens), the 
cellular theory in histology (Schleiden and 
Schwann), and the theory of descent m 
biology (Lamarck and Darwin), are all 
important theories of the first rank , they 
explain a whole world of natural phenomena 
by tlie assumption of a c onfinon cause 
all the sevetal facts of their respective 
provinces, and by showing that the 
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phenomena thereof are intei - connected 
and controlled by laws which issue from 
this common caus^ Yet the cause itself 
may remain obscure in charactei, oi be 
meiely a “piovisional hypothesis.” The 
•^foice of gravity” in the theory of gravita- 
tion and m cismogony, “energy” itself in 
its 1 elation to matter, the “ether” of optics 
and electricity, the “atom” of the ihemist, 
the living “protoplasm” of histology, the 
“heredity” of the evolutionist— these and 
similar conceptions of other gi eat thcoiies 
may be regaided b> .i sceptical philosophy 
as “mere hypotheses” and the oiiuornc of 
scientific “faith,” yet tncy aie indispciisible 
for us, until they aie replaced by better 
hypotheses • 

'I he dogmas which aie used foi the 
explanation of phenomena m the various 
lehgions, and which go by the name of 
“faith" (in the iiairower sensei, aie of a 
veiy different chuatici honi the ioriiis of 
scientific faith we have enumerated the 
two types, howevcj — tiic “natural faith of 
science and the “supernatural” faith of 
leligion - aie not infucjucntly r onfoundtd, 
so that we must point out the ir fundamental 
diffeienee. Religious faith alw,i>s means 
belief in a miiack, and as such is in hope 
less contradiction with the natural faith of 
reason In opposition to icasoii it postu 
lates supernatural agencies, and theiefoie 
may be justly called supeistition The 
essential diffciencc of this superstition fiom 
lational faith lies in the fact that it assumes 
supernatural forces and phenomena, whieJi 
aie unknown and inadmissible to science, 
and which are the outconu of illusion and 
fancy; moreover, supeistition contradicts 
the well known laws of natuie, and is thcie- 
forc trrahofuil 

Owing to tlie great progicss of ethnology 
during the tcntuiy, we have kaincd i vast 
quantity of diffc lent kinds and piai-tues of 
supeistition, as they still suivive in uncivi- 
lised laccs When they aie compared 
with each other and with the mvthologicai 
notions of cailitr iges, a manifold analogy 
IS discovered, fiequc ntly a common origin, 
and eventually one* 'simple souicc foi them 
all. rhi« gs found in the “demand of 
causality* in reason,” in the scaich for an 
explanation of obscure phenomena by the 
discovery of a cause I ha^ ipplics particu- 
larly to such phenomena is threaten us 
with danger and excite fear, like thundci 
and lightning, earthquakes, eclipses, etc 
The demand for a causal explanation of 
such phenomena is found m uncivilised 
races of the^west giade, tiansnnttcd iioni I 


their primate ancestors by heredity It is 
even found in many other vertebiates. 
When a dog barks at the full moon, or at 
a ringing bell, of which it sees the hammer 
moving, or at a flag that flutters in the 
biceze, it expi esses not only fear, but also 
the inystenous impulse to leain the cause 
of the obscure phenomenon. The crude 
beginnings of religion among primitive 
races spring partly from this hereditary 
supeistition of then primate ancestors, and 
partly from the woiship of ancestors, froni 
various emotional impulses, and from habits 
which have become tiaditioiud 

The religious notions of modern civilised 
peoples, which they esteem so highly, 
pn^fess to be on a much higher level than 
the ‘cuiclc supeistition” of the savage; 
we lie told of the great advice which 
civilisation has made in sweeping it aside, 
lhat IS i gieat mistake. Impartial com- 
piiison and analysis show that they only 
ditict in then special “foim of faith” and 
the outer shell of then creed In the tleai 
light of ic ison the refined faith of the most 
libc tal cc( 1( SI isticaJ religion — inasmuch as 
it contiadicts the known and inviolable 
laws of natuie— IS no less irrational a 
superstition than the crude spirit-faith of 
primitive fttichisin on which it looks down 
with pioud dibdam 

And if, fiunr this impartial standpoint, we 
take a ciitical glance at the kinds of faith 
that piev 111 to day in civilised countries, we 
find them cveiyw litre satuiatccl with 
traditional sujrcistition The Christian 
belief in Creation, tlK I unity, the Imma- 
culate ( one eption, the Redemption, the 
Resurrection and Asccusion of Chiist, and 
so forth, IS just as purely imaginative as the 
belief in the various dogmas of the Moham- 
medan, Mosaic, Buddhistic, and Biahmanic 
1 dig ions, and is )ust as incapable of recon- 
< illation with n rational knowledge of 
nature. Eac h of these leligions is for the 
sinceie believer <in indisputable truth, 
and each regiids the other as heresy and 
damnable eiroi The more confidently a 
particulai sett considers itself “ the only 
ark of salvation,” ind the more ardently 
this conviction is cherished, the more 
zealously docs it contend against all other 
sec ts find give rise to the fearful religious 
wars that loim the saddest pages in the 
book of histoiy. And all the time the un- 
prejudiced “critique of pure reason” 
teaches us that all these different forms of 
faith arc equally false and irrational, mere 
creatures of poetic fancy and uncritical 
tradition Rational science must reject 
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them all is the outcome of super 

stition 

Iht incalculable injury which iriational 
suficrstition has done lo credulous hum'inity 
IS conspicuously revtiled m theitiseless 
conflict of confessions of faith Of all the 
wirs which nitions have w i^ed i^iinst 
tich other with fire and swoid the ichj,ious 
wars luve been the bloodiest, of ill the 
forms of discoid thit have shattcicd the 
happiness of fimihes and of uidividuds 
those that iiisi fioni iehj»ious dififcunccs 
lie still the most painful Ihink of the 
millions who hoc lost then lives in 
C hristi in p< iscc utions, in the it ligious con 
flicts of Islim ind of the Ktfoimition, by 
the Inejuisition, and untUi the eh 11^,1 of 
witchcraft ()i think of llu still gu Her 
numbet luckless men who thioii^h 
religious clifteiences, hive Ixtn plunged 
into fiinily tioubles hive lost iheesUtm 
of then fellow eiti/ens ind tin 11 poisition in 
the (oinmunit) 01 hive oven bocn com 
pellttl lo fly fiom ihni countiy 1 he 
oflitiil lonftssion of i utli Ik tomes most 
pel nit lous of dl when il is isso 1 lUd with 
tlu politic d urn of 1 modem st lU ind is 
enfoued is ^ leligioiis iiisliiKtion m out 
schools llu child s mind is thus e irly 
dneited fiom the pi suit of the tuith inel 
unjiiegniUd with supeistiiion 1 vtiv 
fiiend of hum imty should do ill in his 
powei to pioinotc unsec tin in sthools is 
one of the most v ilu ible institutions of tlu 
mode rn st itc 

I he great v due which is, noiulheU s, 
stdl veiy widely attic lied lo seetiiun 
msli u( tion IS not only due to the c (impulsion 
of i itietioniry stale ind its dt]Kndenee 
onadominint ileiu ilisin but dso to the 
weight of old ti iditions ind * t motion il 
cravings of vaiunis kinds Om of the 
stiongest of these is the devout reveienee 
which is c\U nded every w h( If to sfclinin 
tiadition, to llu “f nth of our f itlic is In 
thous iiitls of stones ind poems fidelilv to 
It is < \tolled as i spiiituil tic isuit ind i 
sailed duly Yet i little impiitid study 
of the history of f nth sufhees to show the 
absuidUy of the notion The doinin int 
ev ingihcil fnth of the second hilf of the 
nineteenth ecntuiy is essentiilly diffeient 
fiom that of the fiist hilf, ind this agnin 
from that of the eigditccnth cenlinv The 
faith of the eighteenth cenluiy diveiges 
considerably from the “f nth of oui fitheis 
of the seventeenth, and still moie from thit 
of the sixteenth, ( e ntui v 1 he Refoi mation, 
releasing ensl ived reason from the tv 1 inny 
of tlie popes, IS natuially legardcd by 


them as chikcst hciesy , but even the faith 
of the papacy itself had been completely 
transformed in the cfjurse of a century 
And how diffeient is the faith of a Christian 
fiom thu of his heithen ancestors Every 
min with some degree pf independent 
thought fi imcs i nioie or less personal 
1 elision foi liinisclf, which is always diffeient 
fiom th It of his fithers , it depends 1 ugely 
on the gener il condition of thought in his 
d iy 1 he fuithei we go b <ck in the history 
of civilis'ition, the more clcirly do we find 
this esteemed ‘ fiith of our fithcis * to be 
an indefensible supu stitiun which is under 
going contimi il transform ition 

One of the most 4 in irk ible forms of 
siipc 1 stition, which still tike s i vciy active 
pnt in modem life is spttiiism It is a 
sill pi ising md il inient ibic f ict th it millions 
of ecluc itcd people iie still domiiuttd by 
this dll iiy supeistition even distinguished 
scK ntists ne cut ingle d in it A numCbr of 
spiiiiu disi jOLim ils spitad the inith far and 
wide ind oui * supcuoi cnclcs * d> not 
sciuplc to hold \ixn i\ m which ‘ spirits” 
ippc n, lipping wilting, giving messiges 
from ‘the beyond md so on It is a 
fie (pie nt hoist ofspiiitists thitevcnr mine nt 
nun of science defend then sujieistition 
In (fcirninv A /ollnc i md Fe linn iie 
quoted is instincts 111 FngUncl \V illace 
md Ciookes The le^^icttiblc ciieum 
st me c thit physic isls anci biologists of such 
distint tion h ivc been led asii ly by spiritism 
IS u counted foi,piitlyby then excess of 
iini^mition and defect of eiitu d ficullv, 
and paitly by the powei ful influence of 
do^m is which *1 rcligous tduc ition im 
pi lilted on the bi tin in c itly youth Moie 
ovii It w IS precisely thioiigh the famous 
\ in ts It 1 cip/ig m which tlu physicists 
/ollnei 1 cihiui md Wilhelm Wcbei were 
imposed on by the clevci Amc ru 'in conjurer 
SI idc, th It the fi ukI of the 1 itler W'ls 
iftei w lids fully c \po eel he w is eliseoveied 
lo Ik i common impo toi In othei c ises, 
too while the ilKgcd iniivels of spiiitisin 
hive been thoiou^hly mvcstig ited, they 
hue been li iced to i more 01 less clcvei 
deception the mediums fgcnei'illy of the 
weikci sex hive been found tef^be either 
smut swinclleis 01 neivous peisons of 
ibnoimil niiiibility Then supposed gift 
of ‘ te lep uhy « or iction at a distance of 
thought without miteiiil medium^) has no 
more existence than the “voices” or the 
“gioins ’ of spirits, etc The vivid 
pictures which Carl du Prel, of Munich, 
and othci spiritists give of hep: phenomena 
must be reg 11 ded as the outcome of a lively 
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imagination, togetlicr with a lack of 
cntKil power 'ind a knowledge of ,)hysio 

The majoritv of ichgions have, in spite 
of then gre at^difteu nc i s, one common 
fcatuie, which is, at the same time, one of 
then strongest suppoits in m iny ciuxittis 
They dtelue that they c in ducidite tlu 
problem of t\istcnec, the solution ot which 
IS beyond the nitural power of leison, by 
the supern itiii il wiy of revelation fioin 
thit they deiivethe luthoiityof the dcj^mis 
which, in the guise of ^‘divine liws on 
trol morality ind the pr leln il c onduc t <jf 
life “Divine inst^ir ilions of tint k id 
form the bisis of in inv mvths incl legends, 
the human oiigin of uhi<h is pcilc ily 
cleii It IS tiue th it the' (rocl who it \c ils 
himself doe not ilw lys ippe n in hum in 
shape, but in thundr 1 ind lighlnin^, toiin 
ind euthciuikc, ticiy bush 01 mencin^ 
cloud Hut the icvchtiin which lu is 
supposed to bung to the cicdulous childicn 
of men IS ilw lys inthio]) munphic i 
mv in ibly tikis the foim of i comninni 
eation of ideis or eoinminds which ue 
forniLilited ind expicssc 1 pitcisely is is 
done in iht noimil it lion of the hum in 
biain ind lirvnv In tin Ind in mil 
l‘g\ptiin ich^ )iis m thi invth dories of 
(jretec ind Komi in the OI 1 iiid tlie N w 
le'jtiments the gods thinl t ilk ind ct 
just as men do tic levc 1 ii ons, in win h 
they an supposed to unveil for us the 
secrets of cmsUikc end the sc liUion of the 
gicit wo 1 I cni^in i, iic nations of the 
hum in iini im ion I he liiith win h 
the ciecUl nis discovc i m them is i hum in 
invention the c hilcllil c f iitli in the c 
irritionil icvtl itioiis is nun supcistilion 
Ihe true icvc I ition — th it is the tine 
soune of ritionil knowledge is to be 
sought in n iluTC done llie luh luiili^e 
of tiutli whic h fonns the most v ilu iblc p 11 1 
of human cnltuic is denved exclusive 1} 
fiom the expciuncts icquii d m a seiieh 
ing study of iiitun, ind liorn the 1 iti mil 
conelusions which it h is ic xched by the just 
assoeiat oiiipfjhcsc < n pii 1 il picsent itions 
Eveiy inftliigent min with norinil bi iin 
and senses finds this tiue rcvclition m 
nature on impiitial study, ^ind thus fiees 
himself fiom the supristition with which 
the “ revel itions’ ot lehgion h id buulened 
him. 


( HAPl ER VVII 

sen NCI AM) (HKISTIAMTY 

Incrcisin^ opp )si(im between imciun science 
and ( hnstiiii theology 1 he oI I and the new 
faith Di fence of ritienalsrui i igamst the 
attacks of t hristi in supcrstili > 11 , especially 
against C ithohcism lour periods m the 
evolution of Chnstiinity I Piiinitive 
Chiistiinity (the first three centuries) The 
four canmieal (> >sptls The epistUs of I aul 
II rhL|>i]a} (ultramontiiiL thnstiinily) 
Retrigrssi i I tivilisition in the Middle 
Ages Ullrini ntanc filsilicUion of hisloiy 
Th papacy ind science The mpiey ind 
( hiis lanity III 1 he Kef inn il ion Luther 
ind Cilvin Thejeai of ein incipati m IV 
The pseudo ( hristiinity of the nineteenth 
ceniur) Ilu pipil cleel ir ill in if war ag unst 
reasin ind siieiiee (ff) Infillil ilitv (/) Ihe 
hnejclica, (t) The Immicnhle C ineeplion 

Oni of the most dibtinelive fe ituics of 
tlu c xpiim^ eentuiy is the ineicising 
veht mene e of the opposition between seienc e 
and ( hristi initv I h it is both natur il ind 
imvilible In the same piopoition in 
whuh the victorious pi ogress of modern 
science has sui pissed all tho seuntilie 
i hieve me nlsof e iiliei i^es li is the iintcn i 
bilit) been piovcd of those inystie views 
which would subdiif ic ison imdci the voke 
of in ilWf^Lcl level ition , iid the t hnslian 
leligion belongs to thil grou]) Ihe mote 
solidly modem astioncmiv, ph>sies, and 
rlieinisiiy hive estiblished tlu sole tlo 
minion of inflexible nituril livvs m the 
univeise at lirgt, ind modem hot in), 
zoology, ind anthiopolo^) have pioved 
the validity of those liws m t|u entire 
kingdom of oiginic niluit so much the 
more stienuoLisly has the ( hiistiar ieli,,ion, 
in issoeialion with dii ihstic me l iphysics, 
sliiven to deny the ipjflic ition of these 
n ituial laws in the piov me e of the so c died 
“spiritu il life thu is, in one section of 
the physiology of ih^ biain 

No one his more deiily, boldly, and 
uninswci ibly cnuieiited this open and 
lire e one lie ible opposition between the 
modem snenlifie ind the outworn Christian 
view than Divid I riedrieh Sli luss, the 
greatest the olejgi in of the nineteenth 
century 1 1 is last woik, The Old I aith 
and th( Ntw^ is a magnificent expression 
of the honest conviction of all educated 
people of the piesent day who understand 
ihi univoidable conflict between the dis 
eredited, domin int doelimes of Christianity 
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and the iltnmin rational revelation of 
modem science — all those who hive the 
courage to defend tlu right of ic'ison 
against the pretensions of sup< i stition, and 
who ail sensible of the pbilosophu dimind 
for a unified system of thought Stiauss, 
as an honouiable and couiageous free 
thinkei,has e\poundffl fii bettii than I 
could the principal points of diffiuncc 
bi tween “the old and tin new faifh The 
absolute irretoncilc'ibility of the opponent** 
.ind the inevit ibility of their stiuggle (“for 
life oi death”) have been ibly pit sente d 
on the philosophic side by F Iliitminn 
in his intciestmg woik on T/u Sdf D r 
truchon of Chnsltawi) 

When Ike woiks of Striuss and I eiier 
bach and The I!i\tory of the Conflict 
betivecn Religion and Science of J W 
Diapci havi been lead, it may stem ‘^uper 
fluous for u« to devote a spen il ( h iptci to 
the subjeit Yet we think tl useful, and 
even nccess try foi our pm post, ti t ist a 
critical glance at the hisiontil (ourse of 
this great struggle , especiall) seeing that 
the attacks of the * Churcl militant^ on 
science in general, and on the theory 
of e\olution in particular, ha^e become 
extiemely bittci and menacing of hte 
ytirs Unfortunately, the mcntil relixa 
tion which ha« lately set in, ind the using 
flood of reaction in the poliiii il, social, and 
ecclcsiastual woild, aie onl) too well calcii 
laud tc gi\e jioint tc those dingeis If 
an>one double it he has onh to look o\oi 
the conduct of Ch risti in s) nods and of the 
Germ.ii Keieh«tig durin^ the last f(w 
years Quite in haiiiiony are the recent 
effoil® of many scculai (iO\crnments to get 
on as good a footing as possible with the 
“spiritual legimcnV their deadly enemy 
—that IS, tc submit to its yoke 1 he two 
foi CCS find a common iini in the suppies^^ion 
of free thought and fue scientific rest nth, 
foi the pill post of thus more easily secuiing 
a complete despotism 

let us fit St emphilK illy piotest that it 
IS a c|uestion for us of the net essaiy defence 
of science and reason ag iinst the vigorous 
attacks of the Christian Chuiih ind its 
vast irmy, not of an unpro\ oked attack of 
science on religion And, in the first plate, 
oui defence must be prcpaied igiinst 
Komamsm oi Ultiamontani m This “one 
aik of salvation,” this ( itholic Church 
“ destined foi all, is rot only much 1 irger 
ind more poweifii) than llu othei Cliiistiin 
seits, but It has the cvctpiional .ad\ intij^e 
of a \ast, ccntiahsed orginisation and an 
unrivalled political ability Men of science 


iic often htird to say that the CathoHc 
supcistition IS no more astute than the 
other foi ms of supernatural faith, and that 
ill these insidious institutions are equally 
mimical to rcison and science As a 
initterof gcneid tbeoietical principle the 
statement miy piss, but it is certainly 
wrong wli( n we look to its practical side 
Ihc delil>eratc and indisuimmate attacks 
of the ultramontane Chuich on science, 
siippoited by the apathy and ignorance oi 
the masses, an , on .ai count of its power- 
ful organisation, much moie seveie and 
dangerous th in those of other religions 

In Older to appreciate correctly the 
t\*rcme importance of Christianity in 
icgird to the cntiie histoiy of civilisation, 
ana particuhily its fundamental opposition 
to leason and science, we must biieflv run 
over the pnncipil stigcs of its historical 
evolution It iniy b“ divided into four 
peiiods (i) primitive ( hnstianily (the first 
thiee (cnlunes), (2^ papal Chris lamty 
(twelve tentuncs, fiom the fourth to the 
iifuenth') (3) the Refoimition (thiee cen 
tunes, fiom the si\leentli to the eighteenth), 
and (4) modern pseudo Chiisti inity 

I— PRIMITIVI* CJIRISllVNITY 

Primitive C hi isti initv embraces the first 
three c entui us C hnst himself, the noble 
piopbet and enthusiast, so full of the love 
of huminily wvs fai below the level of 
(I issK il lulture he knew nothing beyond 
tlu Jewish tl iditions , he has not left a 
single line of writing He h id, indeed, no 
suspicion of the advanced stage to which 
Gieek philosophy and science had pro 
glossed five hundred years before 

All that we know of him and of his 
oiiginil teaching is taken fiom the chief 
dotumints of the New festament — ^the 
four gospi Is and the Pauline epistles As 
IQ the four c inonic il gospels, we now know 
tint they were selected from a host of con- 
tiadiclory and forged manusenpts of the 
first thiee centuries by the 318 bishops who 
assembled at the Council of Nictea in 327 
The cntiie list of gospels numbei^ forty ; 
the canonical list contains four As the 
contending and mutually abusive bishops 
could not agree about the choice, they 
determined to leave the selection to a 
miracle They put all the books (according 
tc the Synodteon of Pappus) together 
underneath the altar, and prayed that the 
apocry phal books, of hum in origin, might 
lemiin thcie, and the genuine, inspired 
books might be miraculously placed on the 
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table of the Lord. And that, says tradi- 
tion, really occurred I The three synoptic 
gof^s (Matthew, (ilark, and Luke — all 
written a/fer them, not dy them, at the 
beginning of the second century) and the 
very different fourth gospel (ostensibly 
after” John), written about the middle of 
the second century, leaped on the table, 
and were thenceforth recognised as the 
inspired (with their thousand mutual con- 
tradictions) foundations of Christian doc- 
trine, If any modern “unbeliever” finds 
this story of the “leap of the sacred books” 
incredible, we must rcjpind him that it is 
just as credible as the table-turning and 
spirit-rapping that ^are believed to take 
place to-day by millions of educated people ; 
and that hundreds of millions of Christians 
believe just as implicitly in their personal 
immortality, their “resurrection from the 
dead,” and the Trinity of God — dogmas 
that contradict pure reason no more and 
no less than that miraculous bound of the 
gospel manuscripts. 

The most important sources after the 
gospels are the fourteen separate ('and 
generally forged) epistles of Paul. The 
genuine Pauline epistles {f/in‘c in number, 
according to recent criticism — to the 
Romans, Galatians, and Corinthians) were 
written before the canonical gospels, and 
contain less incredible miraculous matter 
than they. They are also moi e com erned 
than the gospels to adjust themselves with 
a rational view of the work!. Hence the 
advanced theology of modern times con- 
structs its “ideal ChristiMiiiry ” rather on 
the base ut the Paul'iie epistles than on 
the gosjiels, so that it has been railed 
“ Paulin ism.” 

The remarkable jjersonality of Paul, who 
possesserl much inoie culture and practical 
sense than Christ, is extremely interesting, 
from the authropological point of view, 
from the fact that the racial origin of the 
two great religious founders is very much 
the same. Recent historical investigation 
teaches that Paul's father was of Greek 
nationality, and his mother of Jewish.* 
The half-breeds of these two races, which 
are so ve^ distant in origin (although they 
are brammes of the same species, the homo 
miditerraneus\ are often distinguished by 
a happy blending of bilent* and tempera- 
ment, as wc hnd in many recent and actual 
instances. I'he plastic Oriental imagina- 
tion and the critical Western reason often 

As to the.Greek i^iernity of Christ, vide 
p. 


admirably combine and complete each' 
other. That is visible in the Pauline 
teaching, which soon obtained a greater 
influence than the earliest Christian nations. 
Hence it is -not incorrect to consider 
Paulinism a new phenomenon, of which 
the father was the philosophy of the 
Greeks, and the mother the religion of the 
Jews. Neo-Platonism is an analogous 
combination. 

As to the real teaching and aims of 
Christ (and as to many important aspects 
of his life) the views of conflicting theologians 
diverge more and more, as historical criticism 
(Strauss, Feuerbach, Baur. Renan, etc.) 
puts the accessible facts in their true light, 
and draws impartial conclusions from them.^ 
Two things, certainly, remain beyond 
dispute — the lofty principle of j^niversal 
charity and the fundamental maxim of 
ethics, the “ golden rule,” that issues there- 
from ; both, however, existed in theory and 
ill practice centuries before the time of 
Christ (cf. chap. xix.). For the rest, the 
Christians of the early centuries were 
generally pure Communists, sometimes 
“Social Democrats,” who, according to 
the prevailing theory in (Germany to-day, 
ought to have been exterminated with fire 
and sword. 

H.- PAPAL CHRISTIANITY. 

Latin Christianity, variously called 
Papistry, Romanism, Vaticanism, Ultra- 
inontaniom, or the Roman Catholic Church, 
is one of the most remarkable phenomena 
in the history of civilised man ; in spite of 
the storms that have swept over it, it still 
exerts a most powerful influence. Of the 
500,000,000 Christians who are scattered 
over the earth the majority— that is, more 
than 250,000,000 — are Roman Catliolics. 
During a period of 1,200 years, from the 
fouiTh to llic sixteenth ccntuiy, the Papacy 
has almost absolutely controlled and tainted 
the spiritual life of Europe ; on the other 
hand, it lias won but little territory from 
the ancient religions of Asia and Africa. 
In Asia Buddhism still accounts 503,000,000 
followers, the Brahman ic religion more 
than 100,000.000, and Islam 120,000,000. 

It is the despotism of the Papacy that 
lent its darkest character to the Middle 
Ages ; it meant death to all freedom of 
mental life, decay to all science, corruption 
to all morality. From the noble height to 
which the life of the human mind had 
attained in classical antiquity, in the 
centuries before Christ and the first century 
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after Christ, it soon sank, under the rule of 
the Papacy, to a level which, in respect of 
the knowledge of the truth, can only be 
termed barbarism. It is often protested 
that other aspects of mental life— poetry 
and architecture, scholastic learning and 
patristic philosophy — ^were richly developed 
in the Middle Ages. But this activity was 
in the service of the Church ; it did not tend 
to the cultivation, but to the suppression, 
of free mental research. The exclusive 
preparing for an unknown eternity beyond 
the tomb, the contempt of nature, the 
withdrawal from the study of it, which are 
essential elements of Christianity, were 
urged as a sacred duty by the Roman 
hierarchy. It was not until the beginning 
of the sixteenth century that a change for 
the bettW came in with the Reformation. 

It is impossible for us to describe here 
the pitiful retrogression of culture and 
morality during the twelve centuries of the 
spiritual despotism of Rome. It is very 
pithily expressed in a saying of the greatest 
and ablest of the Hohenzollei ns ; Frederick 
the Great condensed his judgment in the 
phrase that the study of history led one to 
think that from Constantine to the date of 
the Reformation the whole world was insane, 
L. Buc hner has given us an admirable, brief 
description of this “ jieriod of insanity ” in 
his work on Religious and Sdeniifc Systems. 
The reader who desires acloser acquaintance 
with the subject would do well to consult 
the historical works of Ranke, Draper, 
Kolb, Svoboda, etc. The truthful descrip- 
tion of the awful condition of the Christian 
Middle Ages, which is given by these and 
other unprejudiced historians, is confirmed 
by all the reliable sources of investigation, 
and by the historical monuments which 
have come down from this saddest period 
of human history. Educated Catholics, 
who are sincere Iruthseekers, cannot be too 
frequently recommended to study these 
historic^ sources for themselves. This 
is the more necessaiy as ultramontane 
literature has still a considerable influence. 
The old trick of deceiving the faithful by a 
complete reversal of facts and an invention 
of miraculous circumstances is still worked 
by it with great success. We will only 
mention Lourdes and the “ Holy Coat ” of 
Tr^es. The ultramontane professor of 
history at Frankfurt, Johannes Janssen, 
affords a striking example of the length 
they will go in distorting historical truth ; 
his much-read works (especially his History 
of the German People since the Middle Ages) 
are marred by falsification to an incredible 


extent. The untruthfulnessofthese Jesuitical 
productions is on a level with the credulity 
and the uncritical juSgment of the simple , 
German nation that takes them for gospel.' 

One of the most interesting of the historical 
facts which clearly provefthe evil of the 
ultramontane despotism is its vigorous and 
consistent struggle with science. This was 
determined on, in principle, from the very 
beginning of Christianity, inasmuch as faith 
was set above reason and the blind subjec- 
tion of the one to the other was preached ; 
that was natural, seeing that our whole life 
on earth was held fo be only a preparation 
for the legendary life beyond, and thus 
scientific research wat robbed of any real 
value. The deliberate and successful attack 
on science began in the early part of the 
fourth century, particularly after the Council 
of N ica^a (327), presided over by Constantine 
- called the ‘‘ Great ” because he ij;^ised 
Christianity to theposition of a State religion, 
and founded Constantinople, though a 
worthless character, a falsehearted hypocrite, 
and a murderer. The success of the l^ipacy 
in its conflict with inde*pendent scientific 
thought and inquiry is best seen in the 
distressing condition of science and its 
literature during the Middle Ages. Not 
only were the rich literary treasures that 
classical antiquity had bequeathed to the 
world destroyed for the most part, or with- 
drawn from circulation, but the rack and 
the stake ensured the silence of every 
heretic — that is, every independent thinker. 
If he did not keep his thoughts to him2*»lf, 
he had to look forward to being burnt alive, 
as was the fate of the great monistic 
philosopher Giordano Bruno, the reformer 
John Huss, and more than a hundred 
thousand other “witnesses to the truth.” 
The history of science in the Middle Ages 
teaches us on every page that independent 
thought and empirical research were com- 
pletely buried for twelve sad centuries under 
the oppression of the omnipotent Papacy. 

All that we esteem in true Christianity, 
in the sense of its founder and of his noblest 
fcJlowers, and that we must endeavour to 
save from the inevitable wregk of this 
great world-religion for our ’new monistic 
religion, lies on its ethical and social planes. 
The principles of true humanism, the golden 
rule, the spirit of tolerance, the love of man, 
in the best and highest sense of the word — 
all these true graces of Christianity were 
not, indeed, first discovered and given to 
the world by that religion, but were success- 
fully developed in the critical period when 
dassical antiquity was hastening to its 
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doom The Papacy, however, h is dltcmptcd 
to convert all those virtues into the diicct 
contrary, and stilrto hang out the sign of 
the old firm Instead of Chnsiian chanty, 
It introduced a fanatical haticd of the 
followers of fill othei ichgions, with fite 
and sword it has puisucd, not only the 
heathen but e\ery Chnsliin sect that 
daied lesist the iinpositum of ulti imontane 
dogma 1 1 ibunals for heretics weie eiec ted 
all over Luiope, yielding unnumbried 
victims, whose torments seemed only to 
fill their pel sec utois, with all their Chnstian 
charity, with a pecuflar satisfiction Ihe 
powei of Rome was d nee ted nieieilessly 
for centuries agaiitst everythin^, tint stood 
in Its way Undei the notoiious lorque 
mada (1481-98), in Spam done b,cKX> 
heietics wtie burnt alive ind 90,ocx> 
punished vith the couhbt Uioii of then 
goods and the most ,,ncvous ertlcsi istic d 
fine*? , in the Nt the il iiids, undei the lule 
of Charles V, at le ist 50,000 men fell 
victims to the cleiicd bloodthirst And 
while the heivcns lesoundcd with the ciy 
of the maityis, the wedth cjf hdf the woild 
wis pouting into Rome, to which the whole 
of Chnsuinily paid tiibute, ind the self 
styled repiesentitivcs of (lod on c uth ind 
their accomplic ts (^not infiecjiicntl) Atheists 
themselves'' willowed in pK isine and Mce 
of e\eiy dcsciiption “And all tlitse piivi- 
leges, said the fiivolous, s>philitie J pt, 
Leo X , “ have bi n secure d to us by the 
fable of |esus C hi ist ” 

Yet, with all the disc iplme of the C huich 
and the feai of (jod, the. condition of 
Liiiopc ill '>ociet) was pitiable 1 cud iIimii, 
serfdom, the gi ice of C»od, and the ti\oui 
of the monks 1 uh d the 1 ind , the puoi 
helots wcie only too glad to be permitted 
to laisc thill niiscidde huts undei the 
shadow of the e istle 01 the cloistti, then 
seculai and spiiitud ojipitssois and 
exploiters E\en to day we suffei fiom the 
aftciinath of the>e awful ages and con- 
ditions, in which theic wis no question of 
care for seieuu 01 highei mental eiiltuie 
save in raie ciicuinstaiices ind in secict 
Ignoiance, poveity, and supcistilion com 
bintd wetli the immoial operation of the 
law of rchbac y, whu h had been introduced 
in the eleventh oenlnry, cej consolidate the 
ever-growing power of the Papacy It has 
been calculated that there weie more than 
lo,ocx3,ooo victims of fanitical leligious 
hatred during this “ Golden Age ” of Papal 
domination , and how many more million 
human victiais must be put to the account 
of celibacy, oral confession, and moral con 
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striint, the must pernuious and accursed 
institutions of the Papal despotism I Un- 
belicving philosophei s, who have collected 
disproofs of the existence of God, have 
ovei looked one of the stiongest aiguments 
in that sense- the fact that the Roman 
“Vic 11 of ( hi ist "could foi twelve centuries 
peipc Irate with impiinitv the most shame- 
ful and horrible deeds “in the name of 
God ” 

III — rHE RHOkM\ll<>N 

The histoi> of ci\ ilis ition, which we aie 
so fond of ( illiiij, ‘ the history of the world,' 
enteis upon it thud period with the 
Kefoirn ition ot ihe C hnsliin Chii ch |ust 
IS its second peiiod begins with the tound 
ing i f C liristi imty With the K^foim ition 
begins the new biitli of fetteiccfieason, the 
leiwiktnm^ of science, whuli the iron 
hand of the Chiistiin J'lpicy hid relent 
li s^ly 1 1 usbed for i,2cx> yens At the s imt 
time the spic id of gem 1 il cdui ilion hid 
alreidy commenced, inving to the invention 
of pimting ibout the middle c-if the fifteenth 
cenluiy, ind tow aids its close seveial 
gicat events occ lined, c spec idly the dis 
(oxciy of Aniciic i in 1492, which picpued 
the w ly foi the “icnussince” of science 
in eoinpinv with thit of art Indeed, 
cell II n vcTN nn pent ml idv me cs weie mule 
in the knowledge of natuic dm mg the fust 
half of the sixteenth cenluiy, which shook 
♦he picv iiliiv system to its veiy fountla 
lions Such wcK the rncumnav igation of 
the globe by Migcllm in 1522, which 
ilforcled empirical pioof of its lotiindity, 
iiul the fcnindmg of the new svslcni of the 
woild b) ( opcinicLis m iq 

\ct the ^ist of Oelobci in the yeir 1517, 
the day cm whicli M 11 tin i iithci n 11 led his 
ninety five theses to the wooden dooi of 
Wittenbuig C ithcdi d, must Ik le^aided 
as the ceniimencement of i new epex li , fen 
on ihu diy w IS fontd the non dooi of the 
prison in which the I’lpd Church had 
del lined felteud le ison fot i,2CX) years 
Ihc meiits of the git it lefoimer have been 
pully ex it, g Cl ale cl, ))iitly undcic jtiinilcd 
Il li is bet II justly | oinlcd out th it 1 ulhc 1, 
like ill the othci rcloimcis, icm lined in 
ni unfold subpction to the clecpest super 
stition Ihiis he wis IhioUt^licnil life a 
suppoiUr of the ngid dogrn* of the verbal 
ins])n Ition of the Bible , he /c alously 
maint lined the doctrines of tlie lesiniection, 
origin d sin, piedeslination, justification by 
faith, etc He rejected as folly the great 
discovery of Gopcinicus, because in the 
Bible “Joshua bade the sun, not the earth, 
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stand sill] ” He utterly failed to appieciate 
the gicat political revolutions of his time, 
especially the profound and just agitation 
of the peasantiy Worse still vias the 
fanatical Calvin, of Gene\a, who had the 
talented Spanish physician, Scivcto, burnt 
alive m 1553, because he 1 ejected the 
absurd dogma of the 1 rinity 1 he fanatu al 
“tiue believers^ of the refoimcd Church 
followed only too frequently in the blc»od 
stained footsteps of their Pipal cneinic , 
as they do even in oui own day Deeds 
of unparalleled cruelly followed in the tram 
of the Reformation — the niissacre of St 
Biitholomew and the pei^ edition of the 
Huguenots m I lance, liloody htrctic- 
hunts in Italy, c i\ il war in I ngland, and 
the IhirtyVcais Wai in (lerin iny Yet, 
in spite of* those gi ivc blcniishcs, to the 
sixteenth and seventtenth centuries lielongs 
tht honour of once 11101 e opening a fiee 
path to the thoughiful mind, and cloliveniig 
reason fiom the oppressive yoke of the 
Papacy. Thus only w is ni icU possible 
tliat great development of elide lent tenclen 
(les m rntieal pliilosopli> and of new paths 
in science which won foi the subsequent 
(Eighteenth centuiy the honour ible title of 
“tht century of enlightenment ’ 

IV-THF PSEUDO CHRIS 11 \NnY 01* nil 
NINU rn NI IT (INI UKY 

As the fouitli and last stage in the histoi\ 
of Chnsltanity we oppose our nineteenth 
centui y to all its pi edc c c ,soi s It is true that 
the enlightenment of pieceding eentuiies 
had promoted critic d thoiigJit in eveiy 
direction, and the use ol seienec itself hid 
furnished poweiful ^-mpiru .il weapons , yet 
It seems to us that oui piogiess alon^ both 
lines has been quite phenomenal eluting the 
nineteenth ccntur> It has iiiaug mated in 
entirely new period in the lustoiy of tlie 
human mind eh 11 u tenised by the ck\< lop 
ment of the monistic philosophy ot nature 
At Its very eoiiimenc einent the foundations 
were laid of a luvv intliiopology (by the 
(ompaiatiVL anatoni> of Cuviei) and a 
nt w biology (b> die l^htlosophu Zodoi^ique 
ot Lamauk) I he twci great 1 leneh 
saenlists were quickly succeeded by two 
contempoiary German scholars— Baer, the 
foundei of the science of evolution, and 
Johannes Muller, the foundei of conjpara 
tive morphology and physiology A pupil 
of Muller, lht‘ocloi Schwann, rreatect the 
far-reaching cellular theory in 1838, m con- 
junction with M Suhleiden Lyeli had 
already traced the evolution of the earth to 


natural causes, and thus proved the applica- 
tion to our planet of the mechanical cosmo- 
gony which Kant hade sketched with so 
much insight in 1755. Finally, Robert 
Mayer and Helmholtz established the 
principle of eneigy in i84^the second, 
complementaty half of the great law 01 
substance, the first half of which (the per- 
sistence of niattei) had been previously 
discovered by Lavoisier. Forty years ago 
Charles Darwin crowned all these profound 
levelations of the intimate nature of the 
univeise by his new thcoiy of evolution, the 
gieatest n iluial philu ophic^al achievement 
of OUI eenluiy 

What IS ilu relation, of model n Chris- 
tianity to this \ ist and unpai l 11< led progress 
of s''ienre ^ In the first place, the deep 
gulf between Us two great brine lies, con- 
sen itivL Romanism and piogicssive Pro- 
test iiUism, has natuially widened The 
ulti imontanc clergy (and we must associate 
with them the orthodox “evangelical 
alliance”) had naturally to offti a streriious 
opiiosition to this lapid advance 01 the 
cm me ip ited mind , they continued unmoved 
in then iigidJitciil belief, demanding the 
uneoiulition il suiieiulf r ol le ison lo dogma 
Liberal Piolestantisni, on the othu hand, 
took refuge in a kind of monistic pantheism, 
and sought a means of reconciling two 
c ontradietory piineiples It endeavoured 
to com bine the unavoidable recognition of 
the established laws of natuie, and the 
philosophy conclusions that followed from 
them, with «i purified form of leligion, in 
which scaucly anything remained of the 
distinctive teaching of faith Iheie weie 
many attempts at ^ ompromise to be found 
between the two extumes , but the con- 
viction rapidly spieid that dogmatic 
C hiiatiaiiity had lost eveiy foundation, and 
that only its valuable ethic il c onteuts 
should be saved fot the new monistic 
leligion of the twentieth centuiy As, how- 
eve 1 , the existing e \U rnal forms of the domi- 
ant Christian religion remained unaltered, 
and as, m spite of .i progressive political 
I dcv< lo[)me lU, the y ai c moi e intimately than 
evei eoimecUd with the jiraetical needs of 
the State, theie has aiisen tha^ widespiead 
religious piofession in educated* spheres 
which we can only call Pseudo - Chris- 
tianity at thc^bottom it is a “leligious he" 
of the worst c haiac ter The gicat dangers 
which attend this eonfiiet between sincere 
conviction and the hypocritical profession of 
modern pseudo Christians are admirably 
described in Max Nordau’s interesting work 
on Ifu Conventional Ltes of Ctvtlt nation. 
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In the midst of thh obvious falseness of high moial precepts which true Chnstianity 

prevalent pseudo Christianity that IS one cnunuaKs chuity and tolciation, trudh 

favourable circumstance for the progress and chastity, poverty and self^dcniaL 

of a rational ftudy of nature its most When we judge the long stiies of Popes 

powerful and bitteiest enemy, the Romm and of the Roman piinres of the Church, 

Church, threw off its mask of ostensible fiom Mhom iht Pope is chosen, by the 

concern for higher mental development standaid of puu Chnstian morality, it is 

about the middle of the nineteenth century, deii that the it m i]oiity of them were 
and declated a ipurre d outrance against pitiful imposlois, many of them uttcily 

independent science This happened m A^oitliless and vicious Ihese well known 

thiee importint chillenges to reison, for histone al ficts, however, do not prevent 

the explicitness and ic^olutcncss of which millions of cclucxud Catholics from admit- 

modem science ind cultuic c iniiot but bt ting the ml ilhlulity wine h the I'opt has 

grateful to the “Vjpii of Christ” (0 I*! cliimed foi hini>clf, they do not pievent 

^December, 1854, the Pope piomulgattd Protestant princes fiom going to Rome, and 

the dogma of the inmiiculate conception doing rcvciince to the Pontiff (then most 

of Mary (2) Icn >t irs ifuiwiids in dan^eieus enemy), the> do neT* prevent 

Deeembei, 1864 the Pope published, in thefiteol the (icimin people fiom being 

his famous in absolute (ondtmn i entrusted to d ly to tlu hinds of the 

tion of the whole of modem civilisation scivints iiid followers of this “pious im 

and eultuip , m the syllahm that accom postoi ” in tin. Re u list ig -thanks to the 

panitd It he c'niim 1 itcd md mithcmitiscd incredible politic d indolence and credulity 

all the iitionil theses ind philosophic il ofthcnition 

principles wine h ue regiid<.d by modem 1 he most mteiestin,^ of the ibiec great 
science is hit id tiuths (^3) 1 111 illy, six events by which the P ip icy ha's endc ixoured 

years afterw irds— on Julv J3th, 1870 the to maintain and stieivlhcn it despotism 

militant head of the Cliuich ciowiied his in the nineteenth centuiy is tlu publication 

folly by claiming ttifaliih foi himself of iht cncyclica and the syllibus in 

and ill his pude ccssorsin the Pap il cb 111 Dcctnibei, 1S64 In these lemiikible 

This triumph of the Roman atria was documents all mdtpe n dent action was foi 

communicated to the istonished woikl h\c bidden to k ison and science md they 

days after w lids, cm tlie v< ly day on whic h were c oin 111 1 Tided to submit implieitly to 

Fiance declaicd w n with Prussia Two fiith that is, lo the dctiecs of the mfdlible 

months liter the tenipoial power of the Pcipt I he j^ie it excitement which followed 

Pope wis liken from In 11 in consequence this sublime piece of effrontery in educated 
of the w 11. and mdc pendent circles w is in ])ioporticm 

These three stupendous uts of the to the siupcndeuis eontc nts of tin cnc jelic a 

Papacy were sue h ol)\ lous ass lults on the Diaper has given us an e e llent discussion 

reason of the nineteenth centuiy that tin \ of its educational and politic il significance 

gave use, from the vciy beginning, to i wiXws Hisioiy of tin Conflict bet vten Satnee 

most heated discussion even with in 01 tliodox amt Religion 

Catholic nicies When the \atic in Council Ihe dogma of the immaculate concep 
proceeded to define the dogma of infalli tion seems, pci hips, tu be less audacious 

bihty on Jul) 13th, 1870, only thiec fourths and significant than the eneyclica and the 

of the bishops declaied m its fivour, 451 dogma of the infallibility of the Pope Yet 

out of 601 assenting , man> other bishops, not only the Roman Jiici iichy, but even 

who wished to kcej clcai of the pcidous some of the oithodox Protestants (the 

definition, weie alisent fiom the Council hvangelical Alliance of Germany, for 

But the Pontiff had calculated instince), ittacli gicat importance to this 

better than the timid “discreet Catholics” thesis Wli il is known as the “immaculate 
even this cxtiaoidinary dogma was blindly oath”- that is, the confirmation of fnth by 

accepted by the credulous 4 nd uneducated an oath taken on the imm iculate cone c ption 

masses of the faithful of Mary is still legarded by millions of 

The whole history of the Papacy, as it Christians as a sacied obligation Many 

IS substantiated by a thousand icliable believers take the dogma in a twofold 

SKmrces and accessible documents, appears application , they think that the mother of 

to the iropaityil student as an unscrupulous M n> w is impregnated by the Holy Ghost 
tissue of ^mgand deceit, a reckless pin suit .is well ns Mary herself Compaiative and 

of absolute mental despotism and secular critical theology his leccntly shown that 

power, a frivolous contradiction of all the this myth has no gi eater claim to originality 
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thrill most of th( other stouts in the Now, we find m onc^of these documents 
( hiisti in 111) tholopi^y it h is t)ct n borrowed an historical statement, confirmed, niore- 

from older iclij, ions, csptii illy Buddhism ovti in the Sepher Toldot/i Jesc/tua^ \wh\ h 

Similar myths i\cr( widely circuKtcd m probably furnishes the sim^e and natural 

India, Persn, Asn Minor, and Greece solution of the “ world rradle” of the 

sc\ ei il centui ics be lou the bn tli eif Chi ist supernatural rone t plion and birth of Christ 

Whenevei i kinj^ s iin wedded dau^hlei, oi llie luthoi c urtly ifi\cs us in one sentence 

some othei rn ud of hit,h degree, t, i\e biith the icmnkible st dement which contains 

to ichild, the filhtr wis ilwayspionounetd this s >luiion “Josiphus Pandcia, the 

to be i god, ot i dcmi j^od , in the Cliristi m Roin in oftii c i of i t il ibii in lej,ion which 

( isc it w IS the Hol> (/host was in [ud t i,scdui td Miii im of Bethlehem, 

The spe ( 1 il endow me nts of mind oi body and w is the f ithc i of^J < sus * Othei det ids 

whicli often dislmguished tluse “love ibout \Iii i im (the Hebrew name for 

ehildien” above otdiniry offsjiiing wcic Miiy) ire fii fiom being to the ciedit of 

thus p utly t\pl lined by “he icclity ” Dis the (^utc n of lie i\( n* 

tinguishccl “sons of (jod* of this kind N dm illy, these histone \1 det ills aie 
wcu hcletdi hi^h estec m both in intiqud) caie^illy ivoitle d liy the offiei il iheolo*,! in, 

and eluiing the Middle \^es, while the but ihey issoit b idly with the tridilional 

inoril (oeic of mode in euilis dionu pio ichr s mvth, inel lift the \eil fieim its mysteivin 
the rn witli then w intofhmioui of ])ucnl i^e i \ei\ simple iiiel n duril f ishion it 

Ihis ipphestvcnnioiefoiribivlo d lugldtis m ikes it the mene ineiiinhent on irnpiitiil 

of (lOci, tliou^l the poor 111 iidens ire just leseiith ind pine leisontomike i et tieal 

as little t > bl mu foi then wintof ifitlur e \ imin die»n of the so statements It must 

Forlheiesl evei vone who is finiiliir with be ifhnittcd th d tluyhixe mueli moic 

thebe aiitiful 111) thology of <1 issu il intieiudv title to ciedenee tl an ill the otlui stde 
knows th d the se sons uid el iui,hteis of the inents ibout the liith of (bust ^\hen, 

(iitck Liul Rom m eodsofien appioielud on finnliii ])iin iples of sen nee, wt put 

ne nest to the hi^he t ide d of luimindy isicle the notion e t supeindui il conception 
Re < olle e t ihcl ii>,eief,itim dt 1 imil) md the tlnouj^h an “ oveish ulow in^ of the Most 

still moic nunu ions ille f^di 111 de ollspiin^, llit,h is lplllem^th the le only lein uns 

of Zeus the widely nee pled veision of modem 

To letmn to the jiutitulu question of idionil iheolo^v ih d Joseph, the Jewish 

the im()iej,n dion of the \ii^m Miivby e iipentei, w is the true f ithe t of C bust 

the Holy (ihost we lu leteiieel to the But this i iiiiption is csjilicitly con 

CiOspeJs foi le tiniony to the fut 1 lu tiidutcd by m iny texts of tJie gospels, 

only two evince lists who spcik of it, Chiisl himself w is i \inccd th it he w is 

M dthew inel i-iile, rel do m humony i‘ Son of (lod,* uul he ne \er recognised 

th d the Jew I h inndenM iivn isbetiotlud hisfostei fdhei Joseph is hi ical piierd 

to the (irpemei josejili but bee line Joseph indeed w mte I to le i\e his 

pie^nint without Ins coopeidiin md, beliollud when he found her ptej;nint 

indeecl, “]>y the Holy (ihost \s we without his mte ifc if nee He gave up this 
hive ilieuly relded the foiii e inonic d ide i when in n I ip]>t ircd to him in a 

gosjiels whuh iic icgiielcd is the only tlicim indpuiii 1 him \s it is expressly 

genuine ones b> the C linsti in C huith, md stitiel in the Inst ehiptei of Mittluw 

leieipK ei as the found dion <1 i nth, weie vv '^4 20»th(ie w is no sevu il intcieouise 
dclibeiitily chosen fioin i nuuh lii^ci between josepli indMuy until iftei Jesus 

numbci of gospels ilic del ids of win li wisboin 

eonti idict euh otiici some times just is 1 he st dement of the apoeiy])h il gospels, 
fieely is the isscitions of the foiii The that the Romm oftirci Piiuienii w is the 

fathcis of the Chuuh cniimiriU fiom tiiie filhci of (bust, seems ill the more 

forty to iitl) of these sp inousoi ipociyphal ciedible when we mikc i cueful anthiopo- 

gospils some of them aic wruten both m logic il study ofi. the personality of Christ 

Ciieek ind I dm — for mstinec, the go'^pel He is gcnei illy icgudedas purely Jewish 

of James, of I horn is, of N node mils, md so Yet the eli n lelensties whieh distmguiMi 

forth Iht details which these ipoci\phiI his high md noble peisonality, and whieh 

gospels gi\ e of the life of Christ, esjie idly give i distinctive irnpiess to his religion, 

with le^xiel to his biitli and ehddhood, ire c eit only not Seinilieal , they are rather 

hive just IS much 1^01, on the whole |ust is ft ituies of the higher AiyJh race, md 

hltle) el iiin to Instoiicil \ ilidiiy is the four espcci illyof ds noblest br inch, the Hellenes 

( anomeal gospels Now, the n ime of ChrisPs real t ither, 
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“ Pander^” points unequivocally to a Creek 
origin \ in one manuscript, in fact, it is 
written “ Pandora.” • Pandora was, accord- 
ing to the Greek mythology, the first 
woman, born of the earth by Vulcan and 
adorned with levery charm by the gods, 
who was espoused by Epimetheus, and sent 
by Zeus to men with the dread “ Pandora- 
box,” containing every evil, in punishment 
for the stealing of divine fire from heaven 
by Prometheus. 

And it is interesting to see the different 
reception that the love-story of Miriam has 
met with at the hand!; of the four great 
Christian nations of civilised Europe. The 
stern morality of thciTeu tonic races entirely 
repudiates it ; the righteous German and 
the prudish Briton prefer to believe blindly 
in the impossible thesis of a conception 
“by the Holy Ghost.’’ It is well known 
that this strenuous and carefully paraded 
prudery of the higher classes (especially in 
England) is by no means reflected in the 
true condition of sexual morality in high 
quarters. The revelations which the Pall 
Mall GazciU\ for instance, nyicle on the 
subject twelve years ago vividly recalled 
the condition of Babylon. 

The Romantic races, which ridicule this 
prudery and lake sexual relations less 
seriously, find Marys Romance attractive 
enough; the special cult which “Our 
Lady” enjoys in France and Italy is often 
associated with this lovc-storv with curious 
naivety. Thus, for example, Paul de Regia 
(Dr. I)esjardin),aulhor of Jesus of Nazareth 
conshlered from a Scicniifie^ IJlsloricaf and 
Social Standpoint (1894), finds precisely in 
the illegitimate birth of Christ a special 
“ title to the halo that irradiates his noble 
form.” 

It seemetl to me necessary to enter fully 
into this important question of the origin 
of Christ in the sense of impartial historical 
science, because the Church militant itself 
lays great emphasis on it, and because it 
regards the miraculous structure which has 
been founded on it as one of its strongest 
weapons against modern thought. The 
high ethical value of pure primitive Chris- 
tianity an^lhe ennobling influence of this 
“ religion of love ” on the history of civili- 
sation are quite independent of those 
mythical dogUKis. The so-f ailed “ revela- 
tions ” on Which these myths are based are 
incompatible with the firmest results of 
modern science. 


CHAPTER XVIIL 

OUR MONISTIC RELIGION 

Monism as a connccling-link between religion 
and science. The cultur-kampf. The rela- 
tions of ('liurch and State. Principles of 
the monistic religion. Its thrcc-fold ideal : 
the good, the true, and the beautiful. Con- 
tradiction between scientific and Christian 
trutli. Harmony of the monistic and the 
Christian idea of virtue. Opposition between 
monistic and Christian views of art. Modern 
expansion and enrichment of our idea of the 
world. Landscape-painting and the modern 
cnjoymenl of nature. The beauties of nature. 

This world and beyond. Monistic churches. 

•!» 

Many distinguished scientists and philo- 
sophers of the day, who share our monistic 
views, consider that religion is generally 
played out. Their meaning is that the 
clear insight into the evolution of the world 
which the great scientific progress of the 
nineteenth century has afforded us will 
satisfy, not only the causal feeling of our 
reason, but even our highest emotional 
cravings. 'Phis view is correct in the sense 
that the two ideas, religion and science, 
would indeed blend into one if we had a 
perfectly clear and consecutive system of 
monism. However, there are but a few 
resolute thinkers who attain to this most 
pure and lofty conception of Spino/a and 
Goethe. Most of the educated people of 
our time (as distinct from the uncultured 
masses) lemain in the conviction that 
religion is a separate branch of our mental 
life, independent of sciciu:*=‘ and not less 
valuable and indispensable 

If we adopt this view, we can find a 
means of reconciling the two great and 
apparently quite distinct branches in the 
idea I put forward in “ Monism, as a con- 
necting-link between religion and science” 
in J892. In the preface to this Confession 
of Faith of a Man of Science I expressed 
myself in the following words with regard 
to its double object ; “ In the first place, I 
must give expression to the rational system 
which is logically forced upon us by -the 
recent progress of science ; it dwells in the 
intimate thoughts of nearly every impartial 
and thoughtful scientist, though few have 
the courage or the disposition to avow it. 
In the second place, I would make of it a 
connecting-link between religion and 
science, and thus do away with the anti- 
thesis which has been needlessly main- 
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tamed betwec n these two blanches of the 
highest actiMty of the human mind The 
ethical craving of our t motion is sitishtd 
by monism no less than the logical demand 
foi causality on the part of reason ’’ 

The remarkable inleiest which the dis 
course enkindled is a proof that m this 
monistic profession of faith I cxpiessed the 
feeling not only of many scientists, but of a 
large numW of ( ultiircd mt n and women 
of very diflTtrent cirdes Not only was I 
lewardcd by hundreds of sympathetic 
letters, but by i wide circulation of the 
printed addicss, of which ?ix editions were 
required within six months 1 had the 
more reason to be content with this unex 
peettd success, as this “confession ol 
fdilli ” was oii^jinilly me rely an occasion il 
‘peech fWmh I delivered unpicpiicd on 
(ictober 9th, i8c^2, at Altcnbuig, duiing the 
lubikc of the Scientific Society of 1 ist 
Gtrminy Naturally thcic wis the usuil 
demonstiation on the olhci side , I vv is 
fiercely attatkeil, not only bv the ultra- 
montane press, the swoin defenders of 
supcistition, but ilso by the “Iihei il" eon 
trot ei SI dists of evingehcal C hiistianity, 
who pi ofess to defend both seuntihc tiuUi 
and punhc d filth In the seven ye irs th it 
have ensued since thil time the gre it 
struggle between modem seienct and 
orthodox (hiistianity his be(omc more 
threitening , it has giowii moie dangerous 
foi science in propoition as Chnstiinit\ 
has found supiioit in in iin leasing iiientil 
and politic il n ret on In some countrie s 
the Oiuieh has inidt such progress that 
the fjtedoiii of thought and conscience, 
which IS giurintecd b> the liws, is in 

S .actice gi ively men iced foi inst met, in 
aval la'^ 1 he gi eat historic struggle wh i e h 
Diapct has so idiniribly depicted in his 
Conjlut Rclt^ion and Sn nn is 

to day inoic u ute and significant th in evet 
I or the 1 ist twenty seven years it has bee n 
I ightl V c die el the “ e ////uf KampJ^ ” 

1 he famous enc>( lua and s>llabus which 
the militant Pope, Puis IX , sent out into 
the entiie woild in 1864 weie a dee I nation 
of war on the whole of model n science , 
they demanded the blind submission of 
reason to the elogm is of the infallible Pope 
The enormity of this crude assault on the 
highest ti ensures of civ ilis ition even loused 
many indolent minds from the slumber of 
beli^ 1 ogetber with the subsequent 
promulgation of the Papal infallibility 
(1870), the cncycltca provoked a deep wave 
of irritation and an energetic repulse which 
held out high hopes In the new German 


empire, whieh had attained its indispensable 
nitional unity by the heav> sacrifices of 
the wars of 18^ and 1871, tho insolent 
atticks of the Pope weie felt to be par- 
ticularly offensive On the one hand, 
(jerminy is the cradle of tig* Rcfoimation 
and the modem emancipation of reason ; 
on the othei hand, it unfoitunately has in 
Its i8,ooo,ocx:> Catholics a vast host of 
militant believeis, who aie unsurpassed by 
any other tivilised people in blind obedience 
to then chief shepherd 

I he dangers of such a situation were 
cloirly lecognised by the gieat statesmen 
who h id solv cd the politic al “ world 
riddle * of the dismemberment of Germany, 
<^nd h id led us by a maivtllous statecraft 
U the long desired goal of national unity 
and power Piince Bismaick began the 
famous stiUf^gk with the Vatican, which is 
known as the culturlampf^ in 1872, and 
it was conducted with equal ability and 
entij.y by the distinguished Minister of 
Woiship, Palk, luthor of the M ly Laws of 
1873 Unfortunately, Bismarck had to 
desist six yeirs afterwaids Although the 
^le It siatesmin was 1 leniaikible judge of 
men and 1 lealistie politic un of immense 
t le t, he had under cstini ited the force of 
three powerful obstacles |jibtly,tlie unsur- 
p isscel e unning ind unsciupulous tieachcry 
of the Roman luna, secondly, the cone- 
1 itive ingratitude and credulity of the 
uneducated Catholic m issts, on which the 
Pip icy built, and ihiidly, the power of 
apathy, the continiunce of the iriational, 
simply because it is in possession Hence, 
in 1878, when the iblcr Leo XII 1 had 
ascended the pontifical thione, the fatal 

To C anossa ” was htai d once more. 
I* 10m that time the newly established power 
of Rome giew in stiength , paitly thiough 
the unsciupulous intrigues and serpentine 
bends of its slippery Jesuitical ]^litics, 
pirtlv thiou^h the ialse Cliuieh polities of 
theGerm inCiuvernment and the marvellous 
} ohtical ineoinpetcnee of tlie German 
people We have, therefoie, al the dose 
of the nineteenth century to endure the 
pitiful spectacle of the Catholic “Centre” 
being the most important station of the 
Reichst ig, and the fate of our humiliated 
countiy depending on a Papal party, which 
does not eou&tttute numerically a thud part 
of the nation 

When the cu/tur kampf in 1872* 

it was justly acclaimed by all independent 
thinkers as a political tenewal of the 
Reformation, a vigorous attempt to free 
modern civilisation from the yoke of Paphl 
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despotism. The wimple of the Liberal press 
hailed Bismarck as a “political Luther” — 
as the great hero, not only of the national 
unity, but alscLof the rational emancipation, 
of Germany. *Ten years afterwards, when 
the Papacy had proved victorious, the same 

Liberal press ” changed its colours, and 
denounced the cultur-kampf as a great 
mistake; and it does the same thing to- 
day. The facts show how short is the 
memory of our journalists, how defective 
their knowledge of history, and how poor 
their philosophic education. The so-called 
“ Peace between Church and State ” 
is never more thah a suspension of hos- 
tilities. The modern Papacy, true to the 
despotic principles it has followed for the 
last 1, 600 years, is determined to wield 
sole dominion over the credulous souls of 
men ; it must demand the absolute sub- 
mission of the cultured State, which, as 
such, defends the rights of reason and 
science. True and enduring peace there 
cannot be until one of the combatants lies 
powerless on the ground. Either the 
Church wins, and then farewell to all “ free 
science and free teaching” — then are our 
universities no better than gaols, and our 
colleges become cloistral schools ; or else 
the modern rational State proves victorious 
— then, in the twenlicth century, human 
culture, freedom, and prosperity will con- 
tinue their progressive development until 
they far surpass even the height of the 
nineteenth century. 

In order to compass these high aims, it 
is of the first importance that modern 
science not only shatter the faEc structures 
of superstition and sweep their ruins from 
the path, but that it also erect a new abode 
for nunian emotion on the ground it has 
cleared — a “palace of reason,” in which, 
under the influence of our new monistic 
views, we do reverence to the real trinity of 
the nineteenth century— the trinity of “the 
true, the good, and the beautiful.” In 
order to give a tangible shape to the cult of 
this divine ideal, we must first of all com- 
pare our miction with the dominant forms 
of Chrisfianity, and realise the changes 
that are involved in the substitution of the 
one for the other. For^ in spite of its 
errors and defects, the Christian religion 
(in its primitive and purer form) has so 
mgh an ethical value, and has entered so 
imply into the most important social and 
political movements of civilised history for 
last years, that we must appeal as 
much as possible to its existing institutions 
the establishment of our monistic 


religion. We do not seek a mighty 
tion^ but a rational reformation^ of xm 
religious life. And just as, 2,000 years ag<^ 
the classic poetry of the ancient Cre^s 
incarnated their ideals of virtue in divine 
shapes, so may we, too, lend the charaot^ 
of noble goddesses to our three rationzil 
ideals. We must inquire into the features 
of the three goddesses of the monist — 
truth, beauty, and virtue ; and we must 
study their relation to the three corres- 
ponding ideals of Christianity which they 
are to replace, 

I. — The preceding inquiries (especially 
those of the first and third sections) have 
convinced us that truth unadulterated i$ 
only to be found in the temple o^ie study 
of nature, and that the only available paths 
to it are critical observation and reflection 
— the empirical investigation of facts and 
the rational study of their efficient causes. 
In tliis way we arrive, by means of pure 
reason, at true science, the highest treasure 
of civilised man. We must, in accordance 
with the arguments of our sixteenth chapter, 
reject what is called “ revelation,” the 
poetry of faith, that affirms the discovery of 
truth in a supernatural fashion, without the 
assistance of reason. And since the entire 
structure of the Judaeo-Cluistian religion, 
like that of the Mohammedan and the 
Buddhistic, rests on these so-called revela- 
tions, aiul these mystic fruits of the imagi- 
nation directly contradict the clear results 
of empirical research, it is obvious that we 
shall only attain to a knowledge of the 
truth by the rational activity of genuine 
science, not by the poetic imagining of a 
mystic faith. In this respect it is quite 
certain that the Chrislain system must give 
way to the monistic. The goddess of truth 
dwells in the temple of nature, in the green 
woods, on the blue sea, and on the snowy 
summits of the hills — not in the gloom of 
the cloister, nor in the narrow prisons of 
our gaol-like schools, nor in the clouds of 
incense of the Christian Churches. The 
paths which lead to the noble divinity of 
truth and knowledge are tlie loving study 
of nature and its laws, the observation of 
the infinitely great star-world with the aid 
of the telescope, and the infinitely tiny cell- 
world with the aid of the microscope — ^not 
senseless ceremonies and unthinking 
prayers, not alms and Peter’s-pence. .The 
rich gifts which the goddess of truth 
bestows on us are the noble fruits of 
the tree of knowledge and the ines- 
timable treasure of a clear, unified 
view of the world— not belief in super- 
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natur.iL mirades and the illusion of an 
eitin il life 

II — It IS otherwise with the divine ideal 
of ttcmal goodness In our search foi the 
truth wc have cntuely to exclude the 
“icvelation” of the Chiu rhes, and dc\otc 
ouis( Ives solely to the study of natuie , but, 
on the other hand, the idea of the good, 
which we call virtue, in our inonistu 
religion coincides foi the most part with 
the Chiistian idea of virliu We aie 
speaking, natiii ill), of the pnmitne and 
puieC hiistianity of the fiist three ttnUincs, 
as fai as wc Icain its moial ti lehing fioin 
the gospels ind the c pistles of V lul , it 
does not apply to the V ituan c uic ituie of 
tliat puie doctinu which has dominitcd 
EiiiopeadTcmlis iiion, to its infinite pitfu 
dice, for 1,200 )tus I he best put of 
C liristi in moi lilt), to which we fiinily 
aillieu, is I (presented by the hum inist 
piecepts of (hiiitv nul toUi iticm, com 
passion ar I assist nice Howevti, these 
noble commands, wliidi nu set dovin is 
“(hristian’ moialily (in its best sense), 
aie bv no means oiiginal discovoiies of 
Chustiinity, they were deuvtd from 
cailici religions Ihe (lolden Rule, which 
sums up these preee pts in one sente nee, is 
centuries older than Chiistiinitv In the 
conduct of life ihisliwof nitiiial nioialit) 
has been followed pist is fietjuently by 
non Chiisti ms and illuists is it his been 
neglected by pious be lie \ers Moieoxei, 
C hiistiin ethics was mm eel by the i^ie it 
defeit of a niiiow insistence on altiuism 
and a dciuinci.ilion eif egoism Oui 
monistic ethie ■» 1 lys eepial cm]jli isis on the 
two, and finds peifect \iitue in the juit 
balaiK e of love ejf self and love of ones 
neighboui (cf chap xix ) 

III But monism e nte i s into its stron^e st 
opposition to C hiisti initv on the cpiestion 
of beauty. Ihimitne Chiistianit> pieiched 
the worthlessness of eaithlv life, icg iidmg 
It merely as a pie|)uition foi in eternal 
life bevond He ne e it imine dntely followed 
that all we find in the life of a m in I eie 
below, all that is beautiful in ait and 
seiciiCe, m public and in piivatc life, is of 
no leal value llie true ( liiistian must 
aveit hib eyes from them , he must think 
only of a woithy piepiration foi the life 
he^yond Contempt of natui e, a\ ersion fi om 
all Its inexhaustible ehaims, i ejection ot 
eveiy kind of fine ait, are Chiistian duties , 
and thc'y are earned out to jitifcrtion when 
a man sepaMtes himself from his fellows, 
chastises his body, and spends ill his lime m 
prayers in the cloister or the hermit’s cell 


History teaches us that this ascetical 
moialiiy that would scorft the whole of nature 
had, as a natui al consequence, the very oppo- 
site effect to that it intended Monasteries, 
the homes of chastity and discipline, soon 
became dens of the wildest orgies ; the 
sexual commcice of monks and nuns has 
inspired shoils of novels, as it is so 
faithfully depicted in the literature of the 
Renais-iance Ihe cult of the “ beautiful,” 
which w IS then piaetisecl, was in flagrant 
contradiction with the vaunted “ abandon- 
ment of the woild ”, and the same must be 
Slid of the pomp and luxuiy which soon 
developed in the immeval pin ate lives of 
the highci ecclesiastics and in the artistic 
decoiation of Chiistian churches and mon- 
asteries 

It may be objected that our view is 
lefuted by the splendour of Chiistian an?*, 
wlneh, espctidly in the best days of the 
Middle Ages, eicatcd woiks of undying 
beauty Ihc graceful Gothic catheclrals 
and Byzantine basilicas, the hundieds of 
magnihc ent ch ipc Is, the thous mds of 
marble statues of s unis and mart) is, the 
millions fine putuies of saints, of pro 
foundly c one Lived re ])i cse nt itions of Christ 
and the madonna — ill are proofs of the 
development of a noble art m the Middle 
Aies, v\hich is unique of its kind All 
these splendid monuments of mediival 
ait aie untouched m their high esthetic 
\ due, whatever we siv of their mixtiiie of 
truth and f mey Yes , but what h is all 
that to do with the pure leaching of 
Christianity — with that ithgion of saciifiee 
that turned scornfully aw ly fi om all earthly 

uade and glamour, fiom ill mateiiol 
eiuty «ind art, that raide light of the 
life of the family and the le^v c of woman ; 
thu uigcel an exclusive eomernas to the 
immale rial goods of eternal life ? The 
idea of a C hristian art is a contradiction in 
terms — a contradictio tn adji^do The 
we ilthy piinees of the Chure h w ho fostered 
It wcie candidly aiming at veiy different 
ide il-», and they eomple tely attained them. 
In directing the whole inteiest and activity 
of the hum in mind in the Middle Ages to 
the Christian Church and its distinctive 
ait they were diverting it from nature and 
from the knowledge of the treasures that 
weie hidden in it, and would have con- 
due led to mdcpencient science Moi cover, 
the daily sight of the huge images of the 
siinls and of the scenes of "s?»cied history” 
continually leminded the faith^I of the vast 
collection of mytlis that the Church had 
made The legends tliemselves were 
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taught and b( lieved to be true narratives, 
and the stories of viiiacles to be recoids of 
actual events. It cannot be doubted that 
in this lespect Christian art has oxocised 
an immense anilueiice on geneial cultuie, 
and especially in the sticngthcning ot 
Christian belief— an influence which still 
enduies throughout the entire civilised 
w’orld. 

The diametiical opposite of this domi- 
nant Chiistian ait is the new artistic 
tendency which has been dc v eloped diiiim* 
the present ctnluiy, in conncttion with 
science The lemaikablt expansion of oui 
knowledge of natuic, and the discovci) of 
countless bcautiftfl foiins of life which it 
includes, ha\e awakened cjiiilc a new 
fCSthetic sense in oui gciiciation, and thus 
given a new lone to painting and sciilptuie. 
Nuineious scKnlilic vo>ag<s and expedi- 
tions foi the exploiation oi unknown lands 
and seas, |)iitl> in eiilici ccntuiics, but 
more espc cully in the* iimetccnth, ha\c 
bioiighl to light an undicaincd aliundaiuc 
of new oi^anic foiins The numbti of new 
spec ics of animals and plants soon became 
enoimous, and among them (especially 
among the lowei poups that had been 
nc gleeted bcloie') theu wcic thousands of 
foiins of great beauty and inteicst, affoicl 
ing an ciitiiely new inspii it ion ft - pamtin^,, 
sculpliiie, airhitcctiire, and Icchnicttl nl 
In this 1 espc ct .i new woild was !C\c^dei« 
by llic gieit adviiut of micioscopic 
lescaidi in the second hdl of the centuiy, 
and c ->pc n dly by the disc c i> of the mai 
vellous mil i])ilants of the deep sea, which 
were fust bi ought to b^ht by the famous 
expedition \)f the (1S72 0) 

Thousands of gi iceful i uliolaiia uid tli iH- 
iiiophoia, C)f pietty medusa and coials, of 
cxtiaoidinai v molluscs incl c 1 ibs, suddenly 
intiodureel us to .1 wealth of hidden oig.m 
isms bc> Olid .ill intic ipalion, the peculiai 
beauty and di\ tisjt) ofvhich fai tiaiistciid 
all the cic .ilions of the human 1111 i^mation 
In the fifty 1 11 ge \olLnnes of the aceoimt of 
the Chalk fti^L t c xped 0011 a vast numbei of 
these be.iutiful foims are dclmcMted on 
3,000 pkt^e^ , and ibcic au millions of 
other fotcl> oiguvsms dcscubcd in other 
great works thai aic included in llit fast- 
gtowing litci.iUnc of /cjology and bot my of 
the last ten years I began on a small 
scale to select a iimnliei of these beautiful 
forms for more pojiul u dcsciiption in my 
Art Fofms tn Naime (ihc;c>) 

However, thcic is now no need foi long 
voyages and*eostI> woi ks to appreciate the 
beauties of this world. A man need only 


keep his eyes open .incl his mind disciplined, 
bunounding natuie ofieis us everywheie a 
marvellous wealth of lovely and interesting 
objects of all kinds In evciy bit of moss 
and blade of glass, in every beetle and 
butlcifly, we find, when we examine it care- 
fully, beauties which are usually overlooked. 
Above all, when wc examine them with a 
powciful glass, 01, bettei still, with a good 
microscope, wc find cvciywhere in natuie a 
new world of mcxliaustiblc chat ms. 

But the ninctcenih century has not only 
ojicncd OUI eyes to the aslhctic enjoyment 
of the mieioscopu world , it has shown us 
Ihc beauty of tlm gi eater obp < ts in nature. 
Even .at us commencement it was the 
fishnn to let^aid the mountains as m igni- 
fleent but foi bidding, rndthe sea«AiS sublime 
but dreaded M its close the majority of 
educated people -especially they who dwell 
in the great cities aic delighted to enjoy 
the glories of the Alps and the crystal 
splendour of the glacier world for a foit- 
night every yen, or to dunk in the majesty 
ot the occin and the lovely scenery of its 
coasts All these souices of the keenest 
enjoyment of naluu have only recently 
been revealed to us m all thenr splendour, 
.ind the icm iik iblc piogic ss we have made 
in fai ility and i ipirlity of convtvance has 
given even Ihc K s wealthy an opportunity 
of approaching l hem All this progress in 
tlie ,1 sihclu enjoyment of niluie and, 
piopoilion itcly, m the scientific undci- 
stauciing of natuic— ini])lics an equal 
advance in liighci ment.il development, 
and, consLcgicnlly, m the diicction of oui 
monistic icli^ ion 

Ihc opposite cliaiaetci of oui naiitHihs*iu 
rcntuiy to that of \\vLanthfopt\tu fcnliiues 
lint piceedcd is espc cully noticeable in 
the difleienl apjnec i.ition .and s])ic.ul of 
illustrations of the most divcise nitural 
objects In out own days a lively interest 
m aiUstic work of that kind has been 
developed, which did not exist m eailiei 
ages, U has been suppoitcd by the lemaik- 
able piogicss of coinnurec and technical 
ait which have facibt.ited a wide popular 1 
silion of r>iich illustrations Countless 
illustrated pci iodic als convey along witli 
their gcnei il information a sense of the 
inevh mstiblc beauty of nature in .ill its 
clepailmenls In paitieul.u, kindsc.ipc- 
pamling has acctuiied an iinpoitanee that 
surpassed .ill imagin.rtion In the first 
hilf of the century one of oui greatest 
and most eiuditc seicntisls, A exander 
Hunibcjldt, had pointed out that the 
development of modern landscape painting 
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IS not only of gicat iinportame as an 
m< cntive to the study of natuie and as a 
means of geographical dcs< nption, but that 
It IS to be < ommcndtd in othei lespects as 
a noble educative medium Since that 
time the taste for it has considciably 
increased It should be the aim of evtiy 
school to teach the childien to enjoy 
stenciy at an eail\ age, and to give them 
the valuable art of impimting on the 
memory by a drawing oi wdlcr-colour 
sk< t< h 

Ihe infinite wealth of natuic in what is 
beautiful and sublime offers every man with 
open tyts and an isthclic sense an im il 
rul ible sum of c hoiccst gifts Still, howevei 
valuable and agieeable is the iniincihate 
enjoymemi of euh single ^^ift, its woith is 
doubled by a knowledge of its me ining 
and Its connection with the it si of nature 
When Humboldt gave us the “ outline of a 
physical desc iption of the woild* in his 
migmficent Co jno^ foity yens ago, and 
when he eorabim rl si ic ntific ind »esthetir 
consideiation so liippily in his slandaid 
Pfo^piCU of No tun ^ he justly indicated 
how eloscly the highi r enjoyment of natuie 
IS conneeted with the “ si lentifie est iblish 
ment of eosimc laws, and that the eon 
junition of the two serves to laise human 
nature to a highc i stage of peifei tion 1 he 
astonishment with which we gaze upon the 
starry heavens and the imcioseopie life in 
a drop of watei, the awe with which we 
trace the maivellous wotking of energy in 
the motion of mattei, the reverence with 
which wc giasp the univeisal dominance 
of the law of substance thiougliout the 
universe - all these aiepailof om emotional 
life, falling umki the lit.iding of ^'natuial 
religion ” 

This progress of modem limes in know 
ledge of the true and enjo>inenl of the 
beautiful expresses, on the one hand, a 
valuable element of oui nionistu icligion, 
but IS, on the otiici hand, in fatal opposition 
to Chiistiamty For the human mind is 
thus made to live on this side of the grave, 
Cluistianil) wouldhavt itevei ga/ebejond 
Monism teaches that we aie penshable 
children of the earth, who, for one oi two, 
O), at the most, thiee genciations, have the 
good fortune to enjoy the treasures of 
our planet, to drink of the inexh lustible 
fountain of its beauty, and to trace out the 
marvellous play of its foicos. Christianity 
would teach us that the earth is a vale of 
teais,” in which we have but a bxief period 
to chasten and torment ourselves in outer 
to ment the life of eternal bliss beyond. 


Whcie this “ beyond ” is, and of what joys 
the glory of this eternal life is compacted, 
no revelation has ever fold us As long as 
“ heaven ” was thought to be the blue vault 
that hovers over the disk of our planet, and 
IS illumined by the twinklingliight of a few 
thousand stais, the human imagination 
could pictuie to Itself the ambrosial 
banciuets of the Olympic gods above or 
the laden tables of the happy dwellers in 
Valhilla Hut now all these deities and 
the immortal souls that sat at their tables 
aie “houseless and homeless,” as David 
Strauss has so ab^^ cleseribcd; for we 
know ftom asliophysical science that the 
mimeasuiablc depths ^f space aie filled 
with a prosaic ether, and that millions of 
heavenly bodies, ruled by eternal laws of 
iron, lush hither and thither in the great 
ocean, m their endless i hythm of life and 
de ith « 

The places of devotion, in which men 
seek the satisfaction of their religious 
emotions and woiship the objects of ^hen 
reverence, aie u girded as sacied 
“chuielus” The pagoclis of Buddhistic 
Asia, the Greek tenipli s of classical 
antiquity, the synagogues of Palestine, the 
mosques of Kgvpt, the C atholu eathedials 
of the south, and the Pioleslint cathedrals 
of the north, of Euiope — all these “houses 
of (lod” serve to laisc man above the 
iniseiy ind the piosc of duly life, to lift 
him into the sacred, poetic atmosphere of 
a highci, ideal woild I hey attain this 

end ill a thousand difterent w.iys, iceoiding 
to then various forms of woiship and then 
age The modem man who “has science 
ind art,’ ind iheiefore “ leligion,” needs no 
special ehuiih, no narrow, enclosed poition 
of space For through the length and 
bieadth of fiee nature, wheievcr he turns 
his gaze, to the whole universe oi to any 
single pait of it, he finds, indeed, the gnm 
“stiuggle for life,” but b> its side are ever 
“the good, the true, ind the beautiful”; 
his ehureh is commensuiate with the whole 
of glorious natuie Still, theie wall always 
be men of special tempci ament who will 
desire to have decorated temples or 
churches as places oi clcvotuil^ to which 
they may withdraw Just as the Catholics 
had to ichnquish a number of churcdies to 
the Reformation in the sixteenth century, 
so a still laiger number will pass over to 
“ free societies ” of monists in the coming 
years. 
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CHAPTER XIX. 

OUR idONISTIC ETHICS 

Monistic and dualistic ethics. Contradict ion of 
pure and practical reason in Kant. Ilis 
categorical imperative. The nco-Kantians. 
Herbert Spencer. Egoism and altruism. 
Equivalence of the two instincts. The funda- 
mental law of ethics : the Golden Rule. Its 
antiquity. Christian (jtliics. Contempt of 
self, the body, nature, civilisation, the family, 
woman. Roman Catholic ethics. Iminor.il 
results of celibacy, l^ocessily for the abolition 
of the laws of celibacy, oral confession, and 
indulgences. Slate and Church. Rtdigion a 
private concern. Church and school. State 
and school. Need of school leform. 

The practical conduct of life makes a 
number of definite ethical claims on a man 
which can only be duly (itid naturally 
satisfied when they aic in complete harmony 
with his view of the world. In accordance 
with this funclamontal principle of our 
monistic philosophy, our whole system of 
ethics imist be rationally connected with 
the unified conccjjtion of the cosmos which 
we have formed by our advaiu ed know ledge 
of the laws of nature. Just as the infinite 
universe is one great whole in the light of 
our monistic teaching, so the ^pititual and 
moral life of man is a part of this cosmos, 
and our iiatuialistic ouleiing of it must 
also be mnnistic. There are not two 
differcni, s( {).iia(c w'orJds -the one physical 
and mateiial, and the other moral and 
immaterial. 

The great majority of philosophi'rs and 
theologians still hold the contrary opinion. 
They affirm, with Kant, that the moral 
world is quite mch'pendi nt of the physical, 
and is subject tovery difii^rent laws; hence, 
a man’s conscience, as the basis of his 
moral life, must also be <iuitc* independent 
of our scienlifi*- know'Udgc of the world, 
and must be based rathc'r on his religious 
feith. Oil tliat theory the study of the 
moral woijfi. "belongs to practical reason, 
while that of nature, or of the physical 
world, is refer *-cd to pure theoretical 
reason. This unequivocal and conscious 
dualism of Kant’s philosophy was its 
greatest defect ; it has caused, and still 
causes, incalculable mischief. First of all 
the “critical Kant” had built up the 
^endid and marvellous palace of pure 
reason, and convincingly proved that the 
three great central dogmas of metaphysics 
personal God, free will, and Uie im- 


mortal soul--*^had no place whatever in it, 
and that no rational proof could be found 
of their reality. Afterwards, however, the 
“dogmatic Kant” superimposed on thjs 
true ciyslal palace of pure reason the 
glittering, ideal castle in the air of pracUcal 
reason, in which throe imposing church- 
naves were designed for the accommoda- 
tion of those three great mystic divinities. 
When they had been put out at the front 
door by rational knowledge they returned 
by the back door under the guidance of 
irrational faith. 

The cupola of his great cathedral of 
faith was < rowned by Kant with his curious 
idol, the famous “categorical imperative.” 
According to it, the demand of ine uni- 
versal moral law is unconditional, inde- 
pendent of any regard to actuality or 
potentiality. It runs : “Act at all times in 
such wise that the nnixim (or the subjective 
law of thy will) may hold good as a 
principle or .i universal law.” On that 
theory all normal men would have the same 
sense of duty. Modern anthropology has 
ruthlessly dissipated that pretty dream ; it 
has shown that conceptions of duty differ 
even more among uncivilised than among 
civilised nations. All the actions and 
customs which we reg.ird as sins or loath- 
some crimes (theft, fraud, murder, adultery, 
eU.) are cousideied by other nations in 
certain cin umsianccs to be virtues, or even 
sacred duties. 

Although the obvious contradiction of the 
two foims of reason in Kant’s teaching, the 
fundamental antagonism of pure and prac- 
tical leason, A\as iccognised and attacked at 
the very beginning of the century, it is still 
pretty widely accepted. 'J'hc modern school 
of neo-Kantians urges a “return to Kant” 
so pre.ssingly precisely on account of this 
agreeable dualism ; the Church militant 
zealously supports it because it fits in 
admirably with its own mystic failli. But 
it met with an effective reverse at the hands 
of modern science in the second half of the 
nineteenth century, which entirely demo- 
lished the theses of the system of practical 
reason. Monistic cosmology proved, on the 
basis of the law of substance, that there is 
no personal God ; comparative and genetic 
psychology showc'd that there cannot be 
an immortal soul ; and monistic physiology 
proved the futility of the assumption of 
“free will.” Finally, the science of evolu- 
tion made it clear that the same eternal 
iron laws that rule in the inorganic world 
arc valid, too, in the organic and moi.il 
world. 
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l^nt moticrn science gives not only a 
negative biipport to ])ractical philosophy 
anil ethics in demolishing the Kantian 
dualism, but it renders the positive service 
of substituting for it the new structure of 
ethical monism. It shows th<it the feeling 
of iluty does not rest on an illusory ‘^cate- 
gorical imperative,” but on the solid ground 
of social ias//acf, as we find in the case of 
all social animals. 1 1 regards as the highest 
aim of all morality the re establishment of 
a sound haimony between egoism and 
altruism, bctw'cen self-love and the love of 
one’s noighbout. It is to the great English 
philosophei, lierbeit Spencer,' that we owe 
the founding of this mouistK ethics on a 
basis oWvohition. 

Man belongs to the social vert(‘brates, 
and has, therefore, like all social animals, 
two sets of duties firstly to himself, and 
vsecondly to the sol icty to wliic li h<- belongs. 
The former arc the behests of self-love or 
egoism, th(‘ latlt*r of love foi one’s fellows 
or altruism, 'fhe two sets of piccepts are 
ecjually just, equally natnial, and equally 
indi.spensable. If a man desire to have the 
advantage of living in an oiganised com- 
munity, he has to i onsult not only his own 
fortune, but also lh.it of the society, and of 
the “neighbours” who form the soc lety. He 
must realise that its prosperity is his own 
prosperity, and that it cannot suffer without 
his own injury. This fundamental law of 
society is so simple and so incvit«ible that 
one c.innot undei stand how it can be con- 
tradicted in theory or in practice ; yet that 
IS done to day, aud has been done for 
thousands of years. 

The equal appreciation of these two 
natural impulses, oi the moral eciuivalcnc e 
of self-love and love of others, is the chief 
and the fundamental principle of our 
morality. Ilencc the highest aim of all 
ethics IS very simple - it is the rc-cstablish- 
ment of “the natural equality of egoism 
and altruism, of thc! love of oneself .md the 
love of one’s neighbour,” The Ciolden 
Rule says : “ Do unto others as you wcmld 
that they should do unto you.” From this 
highest precept of Christianity it follow's of 
itself that we have just as sacred duties 
towards ol^^eIves as we have towards our 
fellows. I have explained my conception 
of this principle in my Jlo/risw, and laid 
down three important theses, (i) Both 

* Professor Haeckel jilaccs Mr. Sj)cnriT*s 
works at the head of iho hibliogiaphy in the 
German edition. Wo have omitted these lists, 
as they aic chiefly German. -^T rans. 


these concurrent impukses are natural laws 
of equal irnportar.ce and necessity for thi 
preservation of the family and the society; 
egoism secures the sclf-|p^servation of 
the individual, altruism that of the species 
which IS made up of thc chain of perishable 
individiicds. (2) The social duties which 
are imposcxl by the social structure of the 
associated individuals, and by means of 
which It secures its picscrvation, are merely 
Iiigher evolutionary stages of the social 
instincts, which we ftnd in all higher social 
animals (as “habits which have become 
heieditaiy”). ('3) In the rase of civilised 
man all ethics, ihcoietiial 01 practical, 
being “ a science of rules,” is connected 
with his view of the world at large, and 
consequently with his religion. 

Fiom the recognition of the fundamental 
pnnciple of our morality we may imme- 
diately deduce its liigliest precept, that 
noble command whic li is often called the 
(iolden Rule of morals, or, briefly, the 
(iolden Rule. Chiist lepeatedly expressed 
it in the simple phrase: “'fliou shall love 
thy neighboui as tliysclf.” Maik adds 
that “lliere is no gi eater commandment 
than this,” and Matthew s.iys : “ In these 
tuo commandments is thc whole law and 
thc projihets. ’ In this gieatest and highest 
commandment oiii monistic ethics is com- 
pletely at one with Christianity. We must, 
however, recall thc histcjrical fact that the 
formulation of this supieme command is 
not an original merit of Christ, as the 
maiority of Christian theologians affirm and 
their uncritical supporters blindly accept. 
The (iolclen Rule is 5CD0 years older than 
Christ ; it was laid down as the highest 
moral jirinc qile by many ( ii eek and Oriental 
sages. Pi tun us of Mytilcne, one of the 
scvxn wise men of Greece, said 620 years 
befoic Christ : “Do not that to thy neigh- 
bour that thou woulcfst not suffer from 
him.” Confucius, the great Chinese philo- 
si.phcr and religious founder (who rejected 
the idea of a personal God and of the 
ininortality of the soiil\ said 500 years IJ.C.; 
“ Do to every man as thou jvijuld’st have 
him do to thee ; and do not to another 
what thou would’st not have him do to 
thee. This pn?cept only dost thou need ; 
it is the ffiundation of all other command- 
ments.” Aristotle taught, about the middle 
of the fourth century I3.c.: “We must act 
towards others as we wish others to act 
towards us.” In thc s.ame sense, and partly 
in the same words, the (ioiiicn Rule was 
given by Thales, Isocrates, Aristippus, 
Sextus the Pythagorean, and other philo- 
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sophers of classic antiquity — several | 
centuries before Christ. From this collec- I 
tion it is clear that me Golden Rule had a 
polyphyletic origin — that is, it was formu- 
lated by a number of philosophers at 
different times %nd in different places quite 
independently of each other. Otherwise 
It must be assumed that Jesus derived it 
from some other oriental source, from 
ancient Semitic, Indian, Chinese, or especi- 
ally Buddhistic traditions, as has been 
proved in the case of most of the other 
Christian doctrines. 

As the great ethic£ principle is thus 
2,500 years old, and as Christianity itself 
has put it at the he^ of its moral teaching 
as the highest and all-embracing command- 
ment, it follows that our monistic ethics is 
in complete harmony on this important 
point, not only with the ethics of the 
ancient heathens, but also with that of 
Christianity. Unfortunately this harmony 
is disturbed by the fact that the gospels 
and the Pauline epistles contain many other 
points of moral teaching, which contradict 
our first and supreme commandment. 
Christian theologians have fruitlessly 
striven to explain away these striking and 
painful contradictions by their ingenious 
interpretations. We need not enter into 
that question now, but we must briefly con- 
sider those unfortunate aspects of Christian 
ethics which are incompatible with the 
better thought of the modem age, and 
which are distinctly injurious in their 
practical consequences. Of that character 
IS the contempt which Christianity has 
shown for sell, for the body, for nature, for 
civilisation, foi the family, and for woman. 

I. — The supreme mistake of Christian 
ethics, and one which runs directly counter 
to the Golden Rule, is its exaggeration of 
love of one’s neighl^ur at the expense of 
self-love. Christianity attacks and despises 
egoism on principle. Yet that natural 
impulse is absolutely indispensible in view 
of self-preservation ; indeed, one may say 
that even altruism, its apparent opposite, is 
only an enlightened egoism. Nothing 
great or elevated ha^ ever taken place with- 
out egoisxa,*a*hd without the passion that 
urges us to great sacrifices. It is only the 
excesses of the impulse that^are injurious. 
One of the Christian precepts that were 
impressed upon us in our early youth as of 
great importance, and that are glorified in 
millions of sermons, is : ** Love your 
enemies, bless them that curse you, do good 
to them that ^ate you, and pray for them 
which despitefully use you and persecute 


you.” It is a very ideal precept, but as 
useless in practice as it is unnatural. So it 
is with the counsel, “If any man will take 
away thy coat, let him have thy cloak also.” 
Translated into the terms of modern life, 
that means : “ When some unscrupulous 
scoundrel has defrauded thee of half thy 
goods, let him have the other half also.” 
Or, again, in the language of modern 
politics : “ When the pious English take 
from you simple Germans one after another 
of your new and valuable colonies in Africa, 
let them have all the rest of your colonies 
also — or, best of all, give them Germany 
itself.” And, while we touch on the 
marvellous world-politics of modern Eng- 
land, we may note in passing its direct 
contradiction of every precept of Kristian 
charity, which is more frequently on the 
lips of that great nation than of any other 
nation in the world. However, the glaring 
contradiction between the theoretical, tilealy 
altruistic morality of the human individual 
and the rea/y purely selfish moiality of the 
human community, and espec ially of the 
civilised Christian slate, is a familiar fact. 
It would be interesting to determine mathe- 
matically in what proportion among orga- 
nised men the altruistic ethical ideal of the 
individual changes into its contrary, the 
purely egoistic “real politics” of the stale 
and the nation. 

II, — Since the Christian faith takes a 
wholly dualistic view of the human organism 
and attributes to the immortal soul only a 
temporary sojourn in the mortal frame, it 
very naturally sets a much greater value on 
the soul than on the body. Hence results 
that neglect of the care of the body, of 
training, and of cleanliness, which contrasts 
the life of the Christian Middle Ayes so 
unfavourably with that of pagan classical 
antiquity. Christian ethics contains none 
of those firm commands as to daily 
ablutions which are theoretically laid down 
and practically fulfilled in the Moham- 
medan, Hindoo, and other religions. In 
many monasteries the ideal of the pious 
Christian is the man who does not wash 
and clothe himself properly, who never 
changes his malodorc»us gown, and who, 
instead of regular work, fills up his useless 
life with mechanical prayers, senseless 
fasts, and so forth. As a special outgrowth 
of this contempt of tlic body we have the 
disgusting discipline of the flagellants and 
other ascetics. 

III. — One source of countless theoretical 
errors and practical blemishes, of deplorable 
crudity and privation, is found in the fals« 
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anthropism of Christianity— that is, in the 
unique position which it gives to man, as 
the image of God, m opposition to all the 
rest of nature In this way it has con 
tributcd, not only to an ex-tremely injurious 
isoialiou fiom ourgloiious mothci “nature,” 
but also to a regrettable contempt of all 
oilier oiganisms Christianity has no 
place foi that well known love of animals, 
that sympathy with the nc uly i elated and 
fnendl> mammals ^dogs, horses, cattle, cte ), 
which IS urged in the ethical teaching of 
many of the oldei religions, especially 
lluddhism Whoevei has spent much 
time in the south of huiope must have 
often witnessed those fiightlul sufferings of 
animals which hll us fnends of animals 
with tljye deepest sympathy and indignation 
And when one expostulates Mitli these 
brutal “Chiistians on then cruelty, the 
only ansvvei is, with i 1 lugh “But the 
beasts are no^ Chiisti ins” Unfortunately 
Dcbcaites ga' e some s iiipoil to the eiror 
in U irhing tha* in m only has a sensitive 
soul, not the inim il 

flow nuK h moK c lev ited is otii monistie 
ethics thin the Chiistian in this iCsud* 
Daiwimsm leiches us tint \ie hive 
descended immediately fioin the pum itcs, 
and, in a secondiiy dcgice, fiom a lon^ 
seiics of eiilicr mnnmils, aivl th it, thcie 
foi e, they are “ oui biotheis , phvsiology 
mfoinis us th it they hi\e the same nenes 
and sense 01 gans as \^e, and the sime 
feelings ot pU isiuc cand pun No 
sympilhctic monistic sc ic ntist would ever 
be guilty of th it biut d tie«ilincnt ot animals 
which conics so lightly to the Chiistiin m 
his inthtoi»isiic illusion to the “ child of 
the f «ocl of love ” Moi c o\ c r, this C hi isti in 
contempt of nitiiie on jiimciple dcpiivcs 
man of an abund me c of the hi best e ii thly 
|oys, especiallv of the keen, ennobling 
enjenment of n ituic 

IV biiite, ucoidin^loChiiststeichin^, 
out planet is “ a v ilc of ten s, ' and oui 
cirthly life is valueless lud a mc'ie pit put 
tion for a better life to come, it has 
succiedod m iiiduemg men tosiciihcc ill 
happiness on this side of etciiiity and mike 
light of ill eiithly goods Among these 
“eaUhly goods,” m the ease of tlu modem 
civilised inin, weiniist include the coutii 
less gicat and filial 1 ronvenicnces of 
leehimal science, hygiene, eommeiee, etc , 
which have made modem life cheerful and 
comfortable ; we must include all the 
giatihc itions of painting, sculptuie, music, 
and poetry, which flourished exceedingly 
even duiing the Middle Ages (m spite of 


Its principles) and which we esteen^ as 
“ideal pleasures”, we must include att 
that invaluable progress of science, espe« 
cially of the study of nature, of which the 
nineteenth centui y is justly proud All these 
“earthly goods,” that have to high a value 
in the eyes of the monist, aie worthless- 
nay, injut jous — fot the most part, accordutg 
to Chiistian teaching , the stem code of 
Christian moials should look just as un* 
favouiably on the pursuit of these pleasures 
as our hum inistie ethics fosters and 
encourages it Once more, theiefore, 
Christianity is fouftd to be an enemy to 
civilisation, and the stiugglc which modem 
thought ind scienc e aarc i ompelled to con- 
duit with It IS, in this idditional sense^a 
“ £ If if in / nn/tf ” 

V — \nother of tne most deplorable 
ispects of Chiistian moiality is Us belittle- 
mint of the life of the family, ot that 
natural living together with out next otf^ati 
which IS just as neecss iry in the case ot 
m in as in the c ise ot all the higher social 
inim ds I he family is justly regarded as 
the ‘ i )unclatK>n of so( icty,” ind the healthy 
life of the fimvly is a ne(cssaiy condition 
of the piospciity of the St ite Christ, 
howevei, was of a vciy different opinion 
with his ga/e evei diiected to “the beyond,” 
lie thought as lightly of woinm and the 
fimilyasof ill other goods of “this life." 
Of his mfiiqiunt contact with his piients 
and sisteis the Ciospels have veiy little to 
say , but they aie fu fiorn repicsentinghts 
1 el itions with his muthei to h ive been so 
Undei ind mtimite as they are poetically 
depicted in so m my thous incls of pictuits 
He w IS not m lined himself Sc \u il love, 
the fiist foundation of the family union, 
seems to have been rcgaidcd by Jesus as a 
necessiry evil His most enthusiastic 
apostle, 1 * lul, went still f uthcr in the same 
d leetion, declaring it to be bettei not to 
niiiiy than to miiiy “It is good for a 
m in not to touch a woman ” If humanity 
weie to follow this excellent counsel, if 
would soon be iid of all c iithly misery and 
sutkiing , It would be killed off by such a 
“ j idle il euie ” within h df a century 

VI As C hi 1st nevei knevW^he love of 
woman, he had no peisonal acquaintance 
with that ichntn^ of man’s true natuie that 
comes only ffom the intimate life of man 
with woman Ihe intimate sexual union, 
on which the preservation of the human 
race depends, is just as important on thai 
account is rhe spiritual penetration of the 
two sexes, or the mutual cofjjiplement which 
they bring to each other in the practMMl 
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wants of daily life at well as in the highest 
i 4 eal functions of the soul Foi man and 
woman arc two different organisms, equal 
in worth, eaej^ ha\ing its chir.icleiistic 
vi^es and defects As civilisation advanced, 
this ideal value of sexual love was moic 
appreciated, uul i^omtn held in hi^hei 
honour, especially among the Teutonic 
ifaces ; she is the inspiring soiiice of the 
highest achievements of art and poctiy 
But Christ was as far from this view as 
nearly the whole of apliquity , he shued 
the idea that pievailcd ovcrywhcic 111 the 
East— that V Oman is suboidmalc to man, 
and intercourse i^ith Jici is “undem” 
Long-sufftimg naluie has tikcn a ft iiful 
revenge foi this blundei ; its sad conae 
quences aie written in kite is of blood in 
the history of the papil Middle Ages 
The maivellous hicriuhy of the Komin 
Churcli, tliat nevei disd lined any iiu itis of 
strengthening its spiulual despotism, found 
an exception illy powerful instiument in the 
niaiiipuialion eif this “ unclean ” idea, and 
in the promotion of the ascetK notion that 
abstinence fioin iiilcr(ouise with women is 
a virtue of itself In the fiist fci\ rcntuncs 
after Chiist a number of priests volant inly 
abstained from m irii ige, and the supposeil 
value of this rehbu> soon lose to su(h a 
degree that it was obligatoiy In the 
Middle Ages the ^eduction of women of 
good lepute and of their diughtcis by 
Catiiolic piiests (the confessional wis an 
active agency in the business; uas a publie 
scandal; many communitirs, m oiclcr to 
pi event sivh things, piessed for a license 
of concubinage to be given to the clci^,} 
And it was done in many, and sometime 5 
very rom inlic, w ivs Thus, foi lustiiKc, 
tlie canon law thst the pnest’s (ook 
should not be less than fort> >cais old was 
very cleverly “ cxpl iiiicd” in the sense that 
the priest might h ivc two cooks, one in the 
presbytery, anothci without, if one was 
twenty four and the other eighteen, that 
made forty-two togcthci — two )cirs above 
the prcsciibed age At the Chiistian coun 
cils, at whi^her«»ties were burnt alive, the 
cardinals ana bishojis sat down with whole 
troops of prostitute^ I he piivate and 
public debaucheiy of the (tutbolic clcigy 
was so scand*ilous and dangeious to the 
commonwealth that theie was a gcneial 
vebellion against before the time of 
Luther, and a loud demand for a ** refor- 
mation of the Church in head and 
members.” It is well known that these 
tmxnoral relations still continue in Roman 
Catholic lands, although more in secret 


FoimerV, proposals were made from time 
to lime for the definite abrogation of celi- 
bicy, as was done, for instance, in the 
chambers of 11 iden, Bavana, Hesse, 
Saxony, and other lands ; but they have, 
unfoitunately, hitheito jnoved unavailing. 
In the Geim in Reulistag, in which the 
ultianionl int Ccntic is now pioposing the 
most iidiculous measures for the suppres- 
sion of sexual immoi'ility, theie is now no 
paity that w 11 uige the iboliiion of celibacy 
m the inteiest of public morality The so- 
j called “ I* ICC thought” I'ai ty and the utopian 
I social democracy cociuettc with the favour 
of the Ccniie 

J he model n state that would lift not 
only tliC m itc 1 lal, but the moral, Ide of its 
people to a bight 1 level is entitled, and 
nuked hound, to sweep aw ij such un- 
woithy and haimful conditions The 
obligatoiy celibacy of the ( illiolie clcigy 
is as pernicious and imnuu il as the piac- 
tice of 'luiKiilai tonfesHon 01 the sak of 
incluli,tnc c s All tin t e have nothing w hat- 
e\ti to do with piiniitixc ( liristhmity All 
thice are ducctly opposed to true Chiis- 
tian moiality All tliiee arc disieputable 
inventions of the Papacy designed foi the 
sole purpose* of stienglluning- its desjiotic 
rule over the credulous masses and m xking 
as much mateiial piofat as possilde out of 
them 

I he Nemesis of history will soonei or 
later exact a terrible account of the Roman 
Pipeicy, and the millions who have been 
loblied of their hip] line ss by this degene- 
riie nligion will help to give it its death- 
blow in the coming twentieth centui> -at 
Icisiincvei) truly civilised state It has 
been recently c ilculated that the numbei of 
men who lost then lives in the Papal per- 
set utions of hei eties, the Inqui >ition, the 
Christian leligious wais, etc, is much moie 
than io,ocx),cxx> Iliit what is this in com- 
panson with the tenfold greater numbei of 
the unfoitunatc motal v ctmis of the institu- 
tions and the pncstly dominitioii of the 
degenerate Chiistian ( huic h —with the un- 
numbei ed millions whose Inghcr mental 
life was existiu.,uishc d, whose ronscicnee 
was tortured, whose fimily life was des- 
tiny cd, by the Chuuh^ We may with 
tiuth apply the vvoicls of Goethe, in Ins 
Bndc of Connfk — 

Victims fdl, n >r lambs not bulls, 

But human vac tims numberless ” 

In the gieat cuUur kawpf which must 
go on as long as these sad conditions exist, 
th., first aim must be the absolute separation 
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of Church and State There shall be 
a ** free Church m a free State ” — that is, 
every Church shall be free in the practice 
of Its special worship and ceremonies, and 
in the construction of its fantastic poetry 
and superstitious dogmis— with the sole 
condition that they contiin no cLingei to 
social order or morality 1 hen there will 
be equal rights for all Free societies and 
monistic religious bodies shall be equally 
toleiated, and just as free in their move 
ments as Liberal Fiotestant and orthodox 
ultramontane congi cgations But for all 
these “faithful” of the most diveise sects 
religion vill have to be a piiv-ite conccin 
The State shall supervise them and pi event 
excesses , but it must neither oppiess noi 
support them Above all, the iatepi>cis 
shall not be compelled to conti ibute to the 
support and «^picad of a “ faith ” vvhic h they 
honestly beiieve to be a liiimful super 
stition In ♦he United Stiles siith i com 
plcte separatun of Chuich and State has 
long been accomplished, gicitly to the 
satisfaction of all jiai tics 1 hey have also 
the equally impoitint sepiiition of the 
Church from the sc hool, tint is, undoubte dly, 
a powciful element in the gieit idvince 
which science ind cultuie hive recently 
made in America 

It goes without siying th it this exclusion 
of the Chuieh fiom the sc hool onl> ichis 
to Its sect man pnnciples, the piitieulir 
form of belief which each Chuieh his 
evolved in the course of its life Ibis 
sec tail in tduc ition is a puiely pin Ue 
eoncein, and should be left to parents and 
tutois, or to such piiests oi te ichcis as nny 
have the pei son il eonfulc nc e of the p ii ents 
Instead of the iciectccl sect man instiuc 
tion, t^o impoitant bi indies of idueition 
will be inti ^uecd -monistic or hum mist 
ethics and compaiative leligion Duiing 
the last thirty >tais an extensive literature 
has appeirecl cleihng with the new system 
of etnics which has been riised on the 
basis of modern sc lenee - espec i dly evolu 
tionary science. Comp native leligion will 
be a natiii d companion to the actual 
eleinentaiy insti uc tion in “ biblical history ” 
and ill the mythology of Greece and Rome 
Both of these w ill rem iin in the cun iculunv 
The reason for that is obv lous enou ^li , 
the whole of our painting and sculpture, 
the chief blanches of monistic sesthetics, 
are intimately blended w ith the Christian, 
Greek, and Romm mythol^ies Theie 
will only be this important diffeience— that 
the Christian myths and legends will not 
be taught as truths, but as poetic fanaes, 


like the Greek and Roman myths the 
high value of the ethical and desthetical 
material they contain will not be lessened, 
but increased, by this means As regards 
the Bible, the “ book of bodks ” will only 
be given to the children in carefully selected 
extracts (a sort of “ school Bible ”) , in this 
way we shall avoid the besmirching of the 
child’s imagination with the unclean stories 
and passages which are so numerous in the 
Ol 1 1 estaintnt 

Once the modern State has freed itself 
and its schools from the fetters of the 
Church, It will be able to devote more 
attention to the improve ment of education 
The incalculable value of i #,ood system of 
education has foiced itself more and more 
upon us as the miny aspects of modern 
civilised life have been enlitgcd and 
enriched in the course of the ( cntuiy But 
the development of cducitional meM^ods 
his by no means kept ])ace with life in 
general I he neccs*>ity for a compiehen 
sive refoim of our schools is making itself 
felt moie and moie On t1 is question, too, 
inumbei of valiiiblc woiks hive appealed 
m the touise of the list foity yens We 
shall lestnct ourselves to making a few 
genci il obscivations which we think of 
sptcnl iinpoit ince 

1 In all cduc ition up to the picsent time 
man has pi lyedlhe chief part, and especially 
the grimmatical study of his language, 
the study of nature wis cnliiely neglected 

2 In the school of the future nature will 
be the thief object of study, a min shall 
learn a coiicct view of the woild he lives 
in , he will not be m ide to st ind outside 
and opj)osed to naluie, but be represented 
as Its highest and noblest product 

3 I he study of the classic.d tongues 
(Litin ind Gicek), which has hitherto 
absoibed most of the pupil’s time and 
eneigy, is indeed valuable , but it will be 
much restricted, and tonfined to the mere 
elements (obligatory for Latin, optional for 
Greek) 

4 In consequence, modern languages 
must be all the moie cultivated in all 
the higher schools (GermuiT, English, 
and I-iench to be obligatory, Italian 
optional) 

5 Historical* instruction must pay more 

attention to the inrier mental and spiritual 
life of a nation, and to the development of 
Its civilisation, and less to its external 
history tthe vicissitudes of dynasties, wars, 
indsofoith) ^ 

6 The elements of evolutionaiy saence 
must be learned in conjunction with 



SOLUTION OF THE WORLD-PROBLEMS 


cosmology, geology must go with geo* 
grapl^, and anthropol^y with biology. 

7. The first principles of biology must be 
femiliar to every educated man ; the modern 
training in observation furnishes an attrac- 
tive introduction to the biological sciences 
(anthropology, zoology, and botany). A 
Start must be made with descriptive system 
(in conjunction with setiology or bionomy) ; 
the elements of anatomy and physiology to 
be added later on. 

8. The first principles of physics and 
chemistry must also be taught, and their 
exact establishment with the aid of mathe- 
matics. 

9. Every pupil mu'a be taught to draw 
well, and from nature ; and, wherever it is 
possible, the use of water colours. The 
execution of drawings and of water-colour 
sketches from nature (of flowers, animals, 
landscapes, clouds, etc) not only excites 
interest in nature and heljis memory to 
enjoy objects, but it gives the pupil his first 
lesson in correctly and understanding 
what he has seen. 

10. Much more care and time must be 
devoted than has been done hitherto to 
corporal exercise, to gymnastics and swim- 
ming ; but it is especially important to have 
walks in common every week, and journeys 
on foot during the holidays. The lesson in 
observation which pupils obtain in this way 
is invaluable. 

The chief aim of higher education up to 
the present time, in most cou Urics, has 
been a preparation for tlie subaeipient pio- 
fession, and the acquisition of a ccrt.iiii 
amount of infoimation md direction tor 
civic duties. 'I'he school of the twentieth 
_ century will have for its main object fhe 
formation of inclejicndent thoir.^Iit, the clear 
understanding of the knowledge at quired, 
and an insight into the natural connection 
of phenomena. If the modern State gives 
every citizen a vote, it should also give him 
the means of developing his reason hy a 
proper education, 111 order to make a 
rational use of his vote for the common 
weal. 


CHAPTER 

SOLUTION OF the; WORLD- 
TKOiiLIJMS 

A glance at the progress of the nineteenth 
century 'in solvfng cosmic problems. 1 . Pro- 
gress astronomy and cosmology. Physical 
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and chemical unity of the universe. Cosmic 
metamorphoses. Evolution of the planetary 
system. Analogy of the phylogenetic pro- 
cesses on the earth and on omer planets. 
Organic inhabitants of other heavenly bodies. 
Periodic variation in the making of worlds. 

II. Progress of geology and palsontology. 
Neptunism and Vulcauism. Theory of con- 
tinuity. HI. Progress of physics and chemis- 
try. IV. Progress of biolo^. Cellular theory 
and theory of descent. V. Anthropology. 
Origin of man. Genci.il conclusion. 

At the close of our philosophic study of the 
riddles of the universe we turn with confi- 
dence to the answer to the momentous 
question, How nearly have we approached 
to a solution of them ? Wlirit is the value 
of the immense prog i css which the “nine- 
teenth cental y has made in the knowledge 
of nature ? And what piospect does it open 
out to us for the future, for the further 
development of our system in the twentieth 
century ? Every unpicjudiced thinker who 
impartially considers the solid progress of 
our empirical science, and the unity and 
clearness of our philosophic interpretation 
of it, will share our view : the nineteenth 
century has made greater progress in know- 
ledge of the world and in grasp of its nature 
than all its pred»"ccssors ; it has solved many 
great pioblcms that seemed insoluble a 
hundred ycais ago ; it has opened out to us 
new provinces of learning, the very exist- 
ence of which was unsuspected at the 
beginning of the century. Above all, it has 
pul cU‘ai ly before our eyes the lofty aim of 
monistic cosmology, and has pointed out 
the path which alone will lead us lowaids it 
— the way of the exact empirical investiga- 
tion of facts, and of the critical, genetic 
study of their causes. The great ab->tract 
law of mechanical causality, of vhich our 
cosmological law — the law of substance — is 
but another and a concrete expression, now 
rules the entire universe, as it does the 
mind of man ; it is the steady, immovable 
pole-star, whose clear light falls on our 
path through the dark labyiinth of the 
countless separate phenomena. To see the 
tiuth of this more clearlv, let us cast a brief 
glance at the astonisJiing progress which 
the chief branches of science have made in 
this remarkable period. 

1.— rROORKSS OF ASTRONOMV. 

The study of the heavens is the oldest, 
the study of man the youngest, of the 
sciences. With regard to himself and the 
character of his being man only obtained a 

K 
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clear kno\\ ledge in the second half of the 
resent century , with regard to the starry 
cavensy the motions of the planets, and so 
on, he had acquired astonishing informa- 
tion 4,500 years ago The ancient Chinese, 
Hindoos, Egyptians, and Chaldaeans m the 
distant East knew more of the science of 
the spheres than the majority of educated 
Christians did in the West 4,000 >eais after 
them An eclipse of the sun was astrono 
mically obsc rved in C h!na in the year 2697 
B r , and tlie plane of the ecliptic was deter- 
mined by means of a gnome i,iooycais B C , 
while Christ himself had no knowledge 
whatever of astiononi> — indeed, he looked 
out upon heaven and c xrth, nature and 
man, from the \(iy nariowest geocentric 
and apthropocentric point of view The 
greatest advance of astionomyis generally, 
and rightly, said to be the founding of the 
heliocentric system of Copernicus, whose 
famous work, De Revoluhontbu^ Ofbium 
Cele^ittufTy of itself caused a piofound levo 
hition m the minds of thoughtful men In 
overthio^ing the Ptolemaic s>stem he 
destroyed the foundation of the Christian 
theory, vhich rtgaided the earth as the 
centre of the universe and man as the god 
like rulei of the earth It was natui il, 
thcicfore, that tlic ( 1 iistian cUrg>, with 
the Pope at its head, should enu 1 upon .1 
fierce stiiiggle viith the invaluable dis- 
covery of Copiinicus Yet it soon cleared 
a path for itself, when Kepler and Galiko 
grounded it on their ti ue “ mech tnics of 
the heavens,” and Newton gave it a solid 
foundation by his thcoiy of gra\itition 
(1686) 

A further great advance, comprehending 
the enliie universe, was the application of 
the idea of evolution to astronomy It was 
done by the youthful Kant in 1755 , in Ins 
famous general natural history and theory 
of tlie heavens he undertook the discussion, 
not only of the “constitution,” but also of 
the “mechanical origin” of the whole world- 
structure Oil Newtonian piinciples The 
splendid Syi^thne du Monde of I^pUce, 
who had independently come to the same 
conclusions as Kint on the woild pioblem, 
gave so hrm a basis to this new Mkantquc 
Cehste m 1796 that it looked as if nothing 
entirely new of equal impoitance was left 
to be discovered in the nineteenth centur> 
Yet here again it had the honour of opening 
out entirely new piths and infinitely erlaig 
mg our outlook on the universe 7 he 
invention of photogiaphy and photometry, 
and especially of spectrum analysis (in 
i860 by Bunsen and Kirchoflf), introduced 


physics and chemistry into astronomy and 
led to cosmologica* conclusions of the 
utmost importance It was now made 
perfectly clear that matter is the same 
throughout the universq and that its 
physical and chemical properties m the 
most distant stars do not diner from those 
of the eaith under our feet 

The monistic conviction, which we thus 
arrived at, of the physical and chemical 
unity of the entire cosmos is certainly one 
of the most valuable gcncial tiuths which 
we owe to isti opliysics, the new branch of 
astionomy which is honiuiably assoaated 
with the name of Fiicdnch Zollner Not 
less impoitant is the* clear knowledge we 
have obUmed thit the same laws of 
mechanical development which we have 
on the earth rule thioughout the infinite 
universe A vist, all embiacmg metamor- 
phosis goes on continuously in all naits of 
the universe, just as it is foundT in the 
geological histoiy of the earth , it can be 
traced m the evolution of its living inhabi- 
t ints as sui cly as in the history of peoples 
or in the life of eich hum in individual 
In one part of spice wc pcKcive, with the 
lid of our best telr sc opes, vasi nebulae of 
glowing, infinitel) attenuated gas, we see 
in them the embryos of heavenly bodies, 
billions of miles iway, in the fiisi stage of 
their development In some of these 
“stellai cmbi^os’ the chcmi al elements 
do not seem to be differentiated yet, but 
still to be buried in the homogeneous 
piimitue m ittci {pfothyl) it an enormous 
tc inpciatme (Cell ul ited to run into millions 
of degrees), it is possible that the original 
bisu “substinrc” {vidi. p 81) is not yet 
divided into pondei able and imponderable 
matter In other paits of spice we find 
St us tint have cooled down into glowmg 
fluid, and yet otheis that are cold and 
iigid , we can tell their stage of evolution 
appioximitely by their coloui We find 
stais that aie sm rounded with rings and 
moons like Satin n, and wt recognise in 
the luminous img of the nebula the embryo 
of a new moon, which h is detached itself 
from the mother planet, just as the planet 
was released from the sun * ' 

Many of the stars, the light of which has 
taken thousands of years to reach us, are 
certainly suns like our own mother-sun, 
and are girt about with planets and moons, 
just as in our own solar system We are 
justified in supposing that thousands of 
these planets are in a similar stage of 
I development to that of our farth — that is, 

I they have arrived at a period when the 
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Cempertfture of the surface lies between the 
freezing and boiling pdht of water, and so 
permits the existence of water in its liquid 
condition. That makes it possible that 
carbon h^ entered into the same complex 
combinations on those planets as it has 
done on our earth, and that fiom its nitio- 
geneous compounds protoplasm has been 
evolved — that wonderful substance which 
alone, as far as our knowledj^e goes, is the 
possessor of organic life. The moiicia 
(for instance, chromacea and bacteria), 
which consist only of this*piimitive proto- 
plasm, and which arise by spontaneous 
generation from the^ inoij*.inic nitio- 
carbonates, may thus have cnteied upon 
the same couise of evolution on many 
other planets as on oui own , first of all, 
living cells of the simplest chaiacter would 
be foimed fiom then homogeneous pioto- 
plasmic body by the sepaiation of an inner 
nucleus from the outei cell-body (cytos- 
toma). Further, the analogy that we find 
in the life of all cells— whether plasmo- 
domous plant - cells or plasmophagous 
animal cells— justifies the infciencc that the 
fuither course of organic evolution on these 
other planets has been analogous to that ot 
our own earth — alwa>s, of couise, given 
the same limits of lempciature whirh 
permit water in a liquid form In the 
glowing liquid bodies of the slais, \vl>c>e 
water can only exist m the foim of steam, 
and on the cold exlin..t suns, where it can 
only be in the shape of ice, such organic 
life as we know is impossible. 

The similarity of phylo^t^ny, 01 the 
analogy of 01 game e\oliilion, which we 
may thus assume in many stais which are 
at the same stage of biogenetic develop- 
ment, natuially opens out a wide held of 
brilliant speculation to the constructive 
imagination. A favouiilc subj'ecl for such 
speculation has long been the question 
whether there are men, or living beings 
like ourselves, perhaps much more highly 
developed, in other planets ? /Vmong the 
many works which have sought to answer 
the question, those of Camille Flammaiion, 
the Parisiai^a‘*tronomer, have recently 
been extrerolly popular ; they are equally 
distinguished by exuberant imagination 
and brilliant style, and by a deplorable lack 
of critical judgment and biological know- 
ledge. We may condense in the following 
theses the present condition of our know- 
ledge on the subject : — 

I.— It is very probable that a similar 
biogenetic proedfes to that of our own earth 
is taking place on some of the other 


planets of our solar system (Mars and 
Venus), and on many planets of other solar 
systems ; first simple monera are formed 
by sponlaneous geneiation, and from these 
arise unicellular protists (first plasmodomous 
primitive plants, and then pUsmophagous 
primitive animals). 

II. — It is very probable that from these 
unicellular protists arise, in the further 
course of evolution, first social cell-com- 
munities (cGenobia),and subsequently tissue- 
forming plants and animals (metaphyta and 
meta/oa). 

III. — It IS also very probable that thallo- 
phyta (algrie and fungi) were the hist to 
appear m the plant-kingdom, then diaphyta 
(mosses and ferns), finally anthophyta 
(gymnosperm and angiospenn flowaiing 
plants). 

IV. — It is equally probable that the bio- 
genetic process took a similai course in the 
animal kingdom —that from the bUstacads 
(catallacta) first gastraiads were formed, 
and from these lower animal forms (coelen- 
teria) higher organisms (ccclomaiia) were 
afterwaicls evolved. 

V. —On the other hand, it is very question- 
able whether the difTcicnt stems of these 
higher animals (and those of the higher 
plants as well) lun thiough the same course 
of development on othei planets as on our 
earth. 

VI. — In particular, it is wholly uncertain 
w'hethei there aic vertebrates on other 
planets, and whcthci, in the course of their 
pliyletic development, taking millions of 
ye.irs, mammals are formed as on earth, 
reaching their highest point in the forma- 
tion of man ; in such an event, millions of 
changes would have to be just the same in 
both cases. 

VII. — It is much more probable, on the 
contrar), that other planets have produced 
other types of the higher plants and animals, 
which are unknown on our eaith ; perhaps 
fiom some higher animal stem, which is 
superior to the vertebrate in formation, 
highei beings have arisen who far transcend 
us eai thly men m intelligence. 

VII I. — The possibili^ of our ever entering 
into direct communication with such inhabi- 
tants of other planets seems to be excluded 
by the immense distance of our earth from 
tlie other heavenly bodies, and the absence 
of the requisite atmosphere in the inter- 
vening space, which contains only ether. 

But while many of the stars are probably 
in a similar stage of biogenetic development 
to hat of our earth (for the last 100,000,000 
years at least), others have advanced far 
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beyond this stagfc, and^ in their planetary 
old age, are hastening towards their end — 
the same end that inevitably awaits our own 
globe. The radiation of heat into space 
gradually lowers the temperature ulitil all 
the water is turned into ice ; that is the end 
of all organic life. The substance of the 
rotating mass contracts more and more ; 
the rapidity of its motion gradually falls off. 
The orbits of the planets and of their moons 
grow narrower. At length the moons fall 
upon the planets, and the planets are drawn 
into the sun lhat gave them birth. The 
collision again produces an enormous 
quantity of heat. The pulverised mass of 
Uie colliding bodies is distributed freely 
through infinite space, and the eternal 
dram^,^of sun-birth begins afresh. 

The sublimc picture which modern astro- 
physics thus unveils before the mind’s eye 
shows us an eternal birth and death of 
countless heavenly bodies, a periodic change 
from one to the other of the different cos- 
mogenetic conditions, which we observe 
side by side in the universe. While the 
embryo of a new world is being formed 
from a nebula in one corner of the vast 
stage of the universe, another has already 
condensed into a rotating sphere of liquid 
fire in some far distant spot ; a third has 
already cast off rings at its eijuator, which 
round themselves into planets ; a fourth 
has become a vast sun whose planets have 
formed a secondary retinue of moons, and 
so on. And between them are floating 
about in space myriads of smaller bodies, 
meteorites, or shooting -stars, which cross 
and re-cross the paths of the planets, 
apparently like lawless vagabonds, and of 
which a great number fall on to the planets 
every day. Thus there is a continuous hut 
slow change in the velocities and the orbits 
of the revolving spheres. The frozen moons 
fall on to the planets, the planets on to 
their suns. Two distant suns, perhaps 
already stark and cold, rush together with 
inconceivable force and melt awray into 
nebulous clouds. And such prodigious 
heat is generated by the collision that the 
nebula is once more raised to incandes- 
cence, and the old drama begins again. 
Yet in this “ perpetual motion ” the infinite 
substance of the universe, the sum-total of 
its matter and energy; remains eternally 
unchanged, and we have an eternal repeti- 
tion in infinite time of the periodic dance 
of the worlds, the metamorphosis of the 
cosmos that ever returns to its starting- 
point Over all rules the law of sub- 
stance. 


IL— PROGRESS OF GEOLOGY,* 

The earth and its origin were mudi latet r 
than the heavens in becoming the object of ’ 
scientific investigation. |,The numerous •, 
ancient and modem cosmogonies do, . 
indeed, profess to give us as good an insight* . ' 
into the origin of the earth as into ^at 
the heavens ; but the mythological raimentif 
in which all alike are clothed, betrays their, 
origin in poetic fancy. Among the count- 
less legends of creation which we find in 
the history of religions and of thought 
there is one that soon took precedence of 
all the rest — the Mosaic story of creation 
as told in the first bdok of the Hexateuch, 

It did not exist in its present form until 
long after the death of Moses (probably not 
until 800 years afterwards) ; but its sources 
are much older, and are to be found for the 
most part in Assyrian, Babylonia^, ahd 
Hindoo legends.* This Hebrew legend of 
creation obtained its great influence through 
its adoption into the Christian faith and 
its consecration as the ‘‘Word of God.”' , 
Greek philosophers had already, five 
hundred years before Christ, explained the 
natural origin of the earth in the same 
way as that of other cosmic bodies. 
Xenophanes of Colophon had even recog- 
nised the true character of the fossils which 
were afterwards to prove of such moment ; 
the great painter, Leonardo da Vinci, of 
the fifteenth century, also explained the 
fossils as the petrified remains of animals 
which had lived in earlier periods of the 
earth’s history. But the authority of the 
Bible, especially the myth of the deluge, 
prevented any further progress in this 
direction, and ensured the triumph of the 
Mosaic legend until about the middle of 
the last century. It survives even at the 
present day among orthodox theologianSi 
However, in the second half of the 
eighteenth century scientific inquiry into 
the structure of the crust of the earth set to 
work independently of the Mosaic story, 
and it soon led to certain conclusions aS to 
the origin of the earth. The founder of 
geology, Werner of Freiberg, thought that , 
all the rocks were formed inswater, while 
Voigt and Hutton (17^58) rightly contended- 
that only the^stratified, fossil-bearing rool^ 
had had an aquatic origin, and that the 
Vulcanic or Plutonic mountain ranges had 
been formed by the cooling down of molten 
matter. 

The heated conflict of these “Neptunian** 
and “ Plutonic *’ schools wae still goii^ 
during the first three decades of the present;; 
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centuxv; it was only settled when Karl 
Hoff (1822) estabhshgd the piinciple of 
actualism,” and Sir Charles Lyell applied 
}t with signal success to the entiie natural 
evolution of the^arth The Pnnctfihs of 
Geology of Lyell (1830) secured the full 
recognition of tne supiemely import int 
theory of continuity m the foi m ition of the 
earth’s crust, as opposed to the ( atastiophic 
theory of Cuvier* Palneontology, lahich 
had been founded by Cuviti s woik on 
fossil bones (1812), was of the gieitcst 
service to geology; by the middle of the 
present centuiy it had aavanetd so fir that 
the chief periods m the histoiy of the t irth 
and Its mhibitants ^oiild be establishtd 
The comparatively thin ciujI of the eirth 
was now recognised with ctrtiinty to be 
the hard surface formed by the coolm,, of 
an incandescent fluid phnet, vhich still 
continues its slow, unbiokcn couise of 
refrigeration and coiulensilion I he 
ciumplmg of the stiffened ciust, ‘‘the 
reaction of the molten nery contents on 
the cool suificc,” md especially th( im 
ceasing geological attion of w iter, ue the 
natural causes i^hich uc diil> at woik in 
the secular foimition of the ciust of llie 
earth and its mount ims 
To tin brilliant iiiogie s of modnn 
geology we owe three cvtiemcly ini|K it int 
results of jjcnei d impoit In the fi stpUte, 
It has e\ luded fioin the stor> <f the ciu-* 
all question of niii icJc, ill question of 
supernatural agencies, in the building of 
the mountains iiid the sh q ing of the 
continents In tlie secon 1 nine, oui idt i 
of the length of the vist pcucKl of time 
which has been absoibc J in their loim itiou 
his bocn considei ibl> cnliiged We now 
know tint the huge mount iins of the 
pil£ 070 ic, mcso/oic, aid ctnozoic foima- 
tions h ive l ikcn not thous inds, but 
millions of veirs in tlioir giowth In the 
third place we now know lint all the 
countless fossils thit lu found m those 
formations aie not “sports of nature,” is 
was believed 1 50 jears igo, but thepetiified 
remains of organisms tint lived m eailiei 
enods of the euihs history, ind arose 
y gradual* \r insformation from a long 
senes of ancestors 

III — PROG’^rSS 01 PHYSICS AND 
CHI MISTKY 

The many important discoveries which 

* Cf. Tie Ncgnrai of Ota/ion, chaps. 

iii.» VL, XV , and xvi 


these fundamental sciences have made 
during the nineteenth century are so well 
known, and their practical application m 
cveiy branch of modern life is so obvious, 
that wc need not discuss them in detail 
here In paiticiilai, the application of 
steam ind clcctiK ity In^ given to our nine- 
teenth century its chaiartcnstic “machinist- 
slinip” Hut the colossal progress of m- 
01 g line and 01 game chemistry is not less 
impoitant All branches of modern civiIn 
s itioii — medicine and technology, industry 
and agii culture, mining and forestry, land 
ind water transport — have been so much 
impioved in the course of the century, 
especially m the second half, that our 
ancestois of the eighteenth century would 
find theonsclves in a new woi Id, coul^ they 
icturn hut moie v iluablc and important 
still IS the great thcoietic il e^cpansion of 
oui knou ledge of natuie, which we owe to 
th< esl ihhshmciit of the law of substance 
Ome Livoisitr (1789) had established the 
law of the pcisistcnce of m itter, and Dalton 
(ibo8) h icl founded his new atomic theory 
with its issistince, a way was open to 
modem chemistiy along which it has 
adv meed with 1 rapidity and success 
bc>ond all antinpition I he same must 
be s lid of ph\ su s m respect ot the law of 
the conscrv ition of cneigy Itsch^coitiy 
b\ Kobert M \ci (1842) intl Hermann 
IJclinholtz (18 ;7) inauguiat^d foi this 
SU' nee also i new epoch of the most 
fimiful development, for it put physics in 
a iiosition to gr isp the univcrs il unity of 
the foH c s of n ituie and the eternal play of 
nitural pro isses, in wlueh one foice may 
be convciKcl into mother at any moment. 

IV — PROGRI SS 01 1 lOLOGY. 

The gicit discovei ICS winch astionomy 
and geology have made during tlie nine- 
teenth centuiy, and which are of extieme 
inipoitanrc to our whole system, are, 
ncvei thcless, fai surp tssed by those Of 
biology Jnclccd, we may say thit the 
groitei part of the m iny branches which 
this eompichensne sue nee of 01 game life 
has iccentl) pioduccd hive seen the light 
in the com sc of the pic sent centuiy As 
we saw in the hist section, duiing the 
century all blanches of anatomy and 
physiology, botany and zoology, ontogeny 
and phytogeny, have been so maivcJlously 
enriched by countless discoveries that the 
present condition c*f biological science is 
immeasurably superior to its condition a 
hundred years ago That applies first of 
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all quanSiaHvely to the colossal growth of 
our positive information in ^1 those 
provinces and their several parts. But it 
applies with even greater force gualitatively 
to the deepening of our comprehension of 
biological phenomena, and our knowledge 
of then efficient causes. In this Charles 
Darwin (1859) takes the palm of victory ; 
by his theory of selection he has solved the 
great problem of “organic creation,* of the 
natur^ origin of the countless forms of life 
by gradual transfoimation. It is true that 
Lamaick had recognised fifty yeais cailicr 
that the mode of this tiansformation lay in 
the reciprocal action of heredity and adap- 
tation. However, Lamaick was li impered 
by his Ignorance of the print iplc of selec- 
tion, and of that deeper insight into the 
truelflatuie of organisation which wa« only 
rendered possible after the founding of the 
theory of evolution and the cellular theory 
When we collated the results of these and 
other disciplines, and found the key to then 
harmonious mterpietation in the ancestral 
development of living beings, we succeeded 
in establishing the monistic biology, the 

J )rin(iplc& of which I have endeavoured to 
ay down secuicly in my irenetal Morpho- 
loqy, 

V.— PROGRLS’- 01 ANTHROPOIOGV 

In a certain sense, the tiue science of 
man, rational anthiopology, takes pie- 
cedence of every otlici sdcnce The 
saying of the ancient sage, “Man, know 
thyself.* and that other famous m*ixim, 
“ Man is the measure of all things,* have 
been accepted and applied from all time 
And yet this science— taking it in its ividt si 
sense — has languished longer than ill 
other sciences in the fcttci'* of tradition 
and superstition We saw in the first 
section lum slowly and how late tlit science 
of the human orcanism was developed. 
One of Its chief blanches- cmbryoIog> — 
was not firmly established until 1828 (by 
Baer , and anothei of equal importance - 
Iheccdlulai ihcoiv — until i838(b> Schvi^nnX 
It was even later stiL when the answer was 
given to the “ question of all questions,* 
the great riddle of the oiigin of man 
Although lamaick had pointed out the 
only path to a roiiect solution ot it in 
1809, and had affnmed the descent of man 
from the ape, it fell to Dai win to establish 
the affirmation securely fifty years after- 
w'ards, and to Huxley to collect the most 
important pi oofs of it in 1863, in his Man's 
Place tn Nature, I have m>self made 


the first attempt in my Anthropogen)t(\Z*ii^ ) 
to present in their h|>stoncal connection the 
entire senes of ancestors through which 
our race has been slowly evolved from the 
animal kingdom in the ^course of many 
millions of years. 

CONCLUSION. 

The number of world-riddles has been 
continually diminishing in the course of 
the nineteenth century through the afore- 
said progress of a true knowledge of nature. 
Only one compfehensive riddle of the 
universe now remains — the problem of 
substance. What is^ the leal character of 
this mighty world-wonder that the realistic 
scientist calls Natuie or the Universe, 
the idealist philosopher calls Substance or 
the Cosmos, the pious believer calls Creator 
or God r C.in wc affiim to-day ^hat the 
mai vellous progress of modern cosmology 
has so.ved this “ problem of substance,** or 
at least that it has bi ought us nearer to the 
solution ? 

The answer to this final question naturally 
varies considerably according to the stand 
point of tlic philosophic inqunei and his 
empiiical a< guaint.ince with the real world. 
We giant at once that the innermost 
chaiacter of iiatuie is just as little under- 
stood by us as it was by Antiximandei and 
Empedocles 2,100 >ciis ago, by Spinoza 
and Newton 2(X) >eiis igo, and by Kant 
and Goethe 100 ycai-» igo We must even 
grant that this essence of substance 
becomes moic imsUiioiis and enig- 
matic the dcepci we pcnetiate into the 
knowledge of Us attn butts, mattci and 
cneigy, *ind the moie llioioiighly we study 
Its countless phenomenal foim*- and their 
evolution Wc do not know the “ thing m 
Itself* that lies btliiiid these knowable 
phenomena But why tiouble about this 
enigmatic “ thing in itself*’ when we have 
no means of investigating it, when we do 
not even clearly know whethci it exists or 
not? Lei us, then, leave the fruitless 
brooding ovei this ideal phahtom to the 
“ pure metaphysician,” and let us instead, 
as “real physicists,* rejoice m^t^e immense 
progiess which has been actually made by 
our monistic phdo<-ophy of nature. 

Towering a'ooveall the achievements and 
discoveries of the century we nave the 
great, comprehensive “ law of substance,** 
the fundamental law of the constancy of 
matter ana force The fact that substance 
IS everywhere subject to cteyial movement 
and transformat on gives it the charactet 
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also oS the universal law of evolution As 
this supreme law has lyen fii mly established, 
and all others aie subordinate to it, we 
arrive at a conviction of the universal unity 
of nature and ^he eternal validity of its 
laws. Fiom the gloomy problem of sub- 
stance we have evolved the clcai law of 
substance. The monism of the cosmos 
which we establish thereon proclaims the 
absolute dominion of “the gicat eternal 
iron laws” throughout tJic universe It 
thus shatters, at the simc tunc, the thiee 
central dogmas of the du ilistic philosophy 
— the personality of God, the laimortahty 
of the soul, and the fieedom o the will 

Many of us ceit^nly view with shirp 
regret, or even with a piofound sorrow, the 
death of the gods tint wcie so much to our 
parents and anccstois We must console 
oursehes in the words of the poet 

“The tunes are changed, old systems fill, 
^Vnd new life o er then rums dawns 

The older view of idealistic duilism is 
breaking up with all its mystic and anthio 
pistic dogmas , but upon the vist field of 
rums rises, majestic and biilhint, the new 
sun of ourreihstir monism, which leveils 
to us tlic wondetful temple of natuie in all 
Its beauty In the sine eic c ilt of “ the tiiie , 
the good, ind the beautiful, which is tlu 
heait ol our new monistic leligion, wc fi id 
ample compensiiion foi tlu inlhiopisti 
ideals of “ God, fi cedom, ane immortality 
which we have lost 

ThroLi^lumt this dise iissicm of theiiddics 
of the 111 iicisc 1 hi\e ck iily dchned my 
consistent iiiomstic position and it> oppo 
sition to the still prc\ dent duilistic thcoiy 
In this I iin supjioilcel b) tlic i rccincnt 
of nearly *11 mc^dtin se u ntists who h ivc the 
courage to accept a lounded philosophical 
system I must not, howevci, take leave of 
my readeis without pointing out in a con 
ciliator> w i> tint tin's sticnuous opposition 
may be toned down to i ceit tin ch gi tc on 
clear and lo^ic. d hHcc on m ly, indeed. 


even be converted into a friendly harmony. 
In a thoroughly logical mind, applying the 
highest principles with equal force in the 
entire field of the cosmos — in both organic 
and inorganic nature the antithetical 
positions of theism and pantheism, vitalism 
and mechanism, approach until they touch 
each other Unfortunately, consecutive 
thought IS a rare phenomenon in nature 
The gieat majoiity of philosophers are 
content to grasp with the right hand the 
puie knowledge that is built on experience, 
but they will not part with the mystic faith 
based on levelation, to which they cling 
with the left I he best type of this contra- 
dictory du ilism IS the conflict of pure and 
prac^ic il reason in the critic il philosophy 
of the most famous of modern thinkers, 
Immanuel Kant * 

On the other hand, the number is always 
small of the thinkers who will boldly 1 eject 
dualism and f mbrace pure monism 1 hat 
IS eciually true of consistent idealists and 
thcists, and ot logical realists and pantheists. 
Howe vei , the reconciliation of these apparent 
antitheses, and, consequently, the advance 
towards the solution of the fundamental 
iiddle of the universe, is brought nearer to 
us every )eu in the evei increasing growth 
of our knowUdt,c of nature We may, 
therefoH , ( xpiess a hope that the twentieth 
century will lomplete the task ol lesolvmg 
the intithcsi s, and, by the construction of 
I a system of pine monism, spie id far and 
' wide the loiif, desned unity of world con- 
ception Geiminys gieatcst thinker and 
poet, whose 1 50th annivei sary will soon be 
upon us— Wolfgang Goethe— gave this 
“philosophy of unity” a peifcct poetic 
txpKssion, at the very beginning of the 
icntuiy, in his immoital poems, Faust, 
Pf omit /urn, and Gid and the IVofld — 

“ J'V cUrn il liws 
Of iron rulfd, 

Alust dll fuliil 
H L nek of 
71 11 dt.sliny ” 
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Cor'tex the uppermist or grc} la}cr in the 
brain 

Cosmog'ony 4 the science of the A ima^^ion of the 

world. 


Cranio ta animals with skulls 
Cultur kampf the stiugglt with the Church of 
Home m Germany in ths seventies 
( ) tula the stem cell, or emhrvonic cell 

Peter niimsm the sysLcm which rejects the 
liberty of the will 

Du ihsin the sjslem which admits two ultimate 
realities 

D) stelcol ogy the science ( f thosi features of 
organisms which exclude tlie idea of a plan, 
the opposite I tekologv 

Fc toderm the outer envelope or skm 
Lilt i chcia the puiposive piincipii in the 
orgimsm accordii to Aristotle 
Lnlrjpv the using up (or * involution”) of 
c )smic ener^ y by conversion into heat 
i pigen esis the internal development of organs 
in the foetus 

F pithe hum the internal skin or lining of organ* 
isms 

r rgon omv sphere of w ork 

I r 1 1C f lu mieotro pism the physical property 
by whi( h the ovum and sptim itoz ion seek to 
cc alesee 

f mrh n le of the gxi^ln, or knots cr centies 
(f tlu ncivc system 

Gistrta a piimitivc extinct orgiinsin from 
which dl the higher animals art descended 
Gatnila the form which the fmlrjo takes 
imiiK Jute ly if ter imj regn iti n 
Gilruliti n the process of the formation of 
liv I istrula 

Gemin tion I irtli I v budding trem the parent 
f rm 

Gtmt le I crlainmg I devclo[ inci t or birth 
Gee cen tiic ihtc i) ll e s)s ei i which takes the 
c nth to ] e the centie of tl umver c 
Geogen) ihe scieiie f tie foimaiion of ihe 
e 11 th 

Germ pi ism the prote pKsrnic nutter of the 
tmbr) >nic germ 

fJistion ic pel taming to th tissues (^74 'a) 

II stel gy imci iscopc ni it my,c r the anatomy 
of the tissues 

Ucuiiol ogy ill tmss 01 j n illel in orginisms of 
different species 

11 } k /o ism tlie tl c uv which regiids the world 
xs an oiguii in, 01 all matter as aminited 

latrochem leil hiol igists who reduced all vital 
processes to chemical action 
lairomechan 11 al UoJo ists w h > reduced all 
vitil pr< cesses to physic il or mechanical 
iction 

Indeterminism the theor) oi the freedom of 
the will 
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GLOSSARY 


Ksryokine'sis : a stage in the development of the 
nucleus of the cell. 

Kor'mal : communal or ccnobitir. 

Kinetic energy : energy at work, or in motion ” 
(h'pusts). 

Law of Substance : the law that matter and 
foice are constant or unchanging in their 
quantity. 

Metab'olism : the circulation of matter in the 
living organism. 

Metamor'phism : the evolution of species or 
transformism. 

Metamor'phusis : change or transfr)rmation. 

Metaph'yta: multi- cellmar, tissue-forming plants. 

Metasltism : the citculation of nutritive matter 
in the organism. 

Metazo'a : multi-cellular, tissue-forming animals 
withouiPnerves. 

Metempsycho'sis : the transmigration of souls. 

Mito'sis : the splitting of the cell -nucleus. 

Mo'nism : the system which holds that the 
ultimate reality is one {monon). 

Mon'otremes : the lowest order of mammals. 

Morphorogy : comparative anatomy, or the 
science ol organic forms. 

Molula : a stage of embiyonic development 
when a mulbeiry-bke appearance is 

presented. 

Multiceirular : organisms which consist of many 
cells. 


Neo-vrtalism : a revived and modified belief in a 
specific vital piinciple in organisms. 
Neurol'ogy : the science of neive. 

Neu'roplasm ; the material of nerve-tissue. 


Ontogen'esis : the development of the individual 
organism, and its science. 

Ontogenetic ; pertaining to ontogenesis. 
Ontogeny : ontogenesis. 

Os'mosis: the interchange of fluids through a 
porous medium. 


Taljeontorogy ; the science of fossilised organ- 
isms. 

Palingen'esis ; “ older birth,** the development 
of Inc species in past time. 

Palingenetlc : pertaining to palingenesis. 

ParalTelislic psychol'tvgy : the theory which 
regards mental and cerebral changes as parallel 
but distinct seiies. 

Perpct'uum mo'bile : a thing endowed with per- 
petual mot ion. 

Photo'metry : the measurement of light. 

Phyletlc : pertaining to the history or develop- 
ment of the species {phylim). 

rhylogenellc : pertaining to phylogeny. 

Phylo^eny : the development of the species, and 
its saencc. 

PithecanthnVpus : ** ape-man,** the species inter- 
mediate bet ween man and hisape-like ancestors. 

rilh'ecoid : ape-like. 


Pitheco'metra-thesis : the thesis which expresses 
the relation (mc/rvwss measure) of the ape to 
man 

Planklon : organisms floating in water. 

Plasma : protoplasm. ^ 

Plasmat'ic: of protoplasm. 

Plasmo'domous : organisms that build up proto^ 
plasm from inorganic material. 

Plasmo'phagous : organisms that live on the 
plasma-forming plants. 

Plasmog*ony : the formation of protoidasm.' 

Plastidules : the smallest elements or molecules 
of protoplasm. 

Polyphyleric : having more than one source of 
origin. 

Prochoria'ta : mammals with a rudimentary 
chorion. ^ 

Prody'namis : the fundamental force or energy 
{eiyHam/s} of which all specific forces are 
several aspects. 

Promister : a primitive gut (^r/cr). 

Prottoma : a primitive mouth (s/iffma), 

Prothyl : the mndamental matter (Ay&) oNsrhidi 
our chemical elements are diverse forms. 

Pro'tists : the simplest and earliest forms of life. 

Pioto'phyta : the earliest, unicellular plant- 
organisms. 

Pro'toplasm : the complex, jelly-like substance 
of uhich all oiganisins are composed. 

Prolozo'a : the earliest, unicellular animal- 
organisms. 

Psy'chade : a group of cells with a common con* 
sciousness. 

Psy'che : the “soul** or mind. 

Psy'chogenetic : pertaining to the development 
of mind. 

Ps/cho-mo'nism : subjective-idealism, the theory 
that mind only exists. 

Psy'cho-pldsm : protoplasm as the basis of mind. 

Pyknol'ic : from /y^Wjr>=a thickening or con- 
dens.ition. 

Scatula'tion : an encasing, or enclosing (sca/u/a- 
a box). 

Seba'ceous : fatty. 

Teleol'ogy : the theory of design in nature. 

Tel'ic : purposive. 

Tetrap'oda; four-footed. 

Than'atism : disbelief in personal immortality. 

1 horac'ic ; of the chest. 

Triass'ic : a geological period. 

Transform ism : the evolution of species. 

Tro'pisms, or tropis'mala: inclinati<;»us mani- 
fested by lowly organisms. 

Ultramon'lanism : aMcgiance to Rome. 

Uniceirular : consisting of one cell. 

U'terus : the womb. * 

Vi'talism: the theory of a specific (non-mechan- 
ical) principle in living organisms. 

Vi'talistic: biologists who admit^ the vital 
principle. 
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